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ready sale. The book was edited by D. J. Mills, F.R.S., and F. J.| 
Rowan, C.E., among whose assistants was Mr. F. P. Dewey, of the | 
Smithsonian Institute. Even a hasty glance through the volume before | 
us compels the verdict that the editors and compilers have most satisfac- | 
tonly carried out their purposes, and we haveno hesitation in advising 
the gas men to purchase the book. Itcontains no less than seven hand- | 
some plates, and 607 separate illustrations; the letter-press and engrav 
ings, with index (which is most copious), take up 802 pages, and within 
that compass the story of ‘‘ Fuel and Its Applications” is amply and 
well told. Space forbids any lengthy review of the volume, but we can | 
say that its pages teem with information for the gas maker. 


Mr. WESTINGHOUSE IS NOW CLOSER TO A SOLUTION OF THE PROBLEM 
THAN BEFORE.—George Westinghouse, Jr., of Pittsburgh, is beyond 
doubt a remarkable man, and can be always counted on to give freely of 
his time, energy and money for the development of any project that has 
enlisted his attention. While other ‘‘enthusiasts” were shrieking | 
loudly over what was wanted, and were very glib in their invitations to | 
capitalists to lead them into the promised land of fuel gas, Mr. 
Westinghouse quietly went ahead, through the agency of the Fuel Gas 
and Electric Engineering Company, in a practical way to devise methods 
of manufacturing and distributing a fuel gas that should find favor with | 
the people because of its value and cheapness. No stint of apparatus or 
capital interfered with the operations of the Company’s engineers, and 
the latter were finally forced to the conclusion that the solution of the | 
problem—at least in the near future—was not forthem. The experiments | 
were accordingly discontinued, but not until something over two years 
had been absorbed by them. Now, Mr. Westinghouse is also given to 
saying just what he believes, and to speaking so that those in his vicinity 
can hear him quite distinctly. Hence, when the New York Sun a few 
weeks ago gave editorial utterance to the fact that Mr. Westinghouse 
had made valuable discoveries in the fuel gas field, that gentleman 
promptly forwarded the Sun a communication in which he made clear 
to our minds that he had at last solved the problem. The pith of the 
Westinghouse letter is this: *‘ A Company with which I am connected 
has devoted about three years to the heating gas problem. The! 
investigations have been carried sufficiently far to show that a new 
process for the manufacture of gas is not needed to bring its use for | 
heating purposes within the reach of many.” He follows this up by 
remarking that the proper way to obtain success is ‘‘ in the development | 
of appliances for burning gas economically.” 


Mr. Henry K. SHELDON has been elected President of the Brooklyn 
Gas Light Company, vice Col. J. H. Armington, resigned. 





Heating by Gas. 
—<— 

The Boston Advertiser says that tothe people in the New Eng- 
land States the luxury of heating by gas is something unknown. 
In the former days those in the East used to congratulate them- 
selves upon living in its civilization and amongst its comforts. We | 
then considered Illinois and the States adjoining, West. To-day by the | 
help of natural gas they are in the household more comfortable than we | 
of the New England States. This is true not only of the cities, but it is | 
true of the small towns and even of the farms alung the pipe lines of | 
the many gas companies. It was acommon practice to exchange gas 
for rights of way for pipe lines. 

The writer never realized the beauty of natural gas until visiting a 
friend in Western Pennsylvania during the winter, he was impressed 
with the ease and convenience of using vatural gas for heating and 
cooking and to a less advantageous extent—lighting. It was very agree- 
able to sleep in a cool, well-ventilated bed-room and yet in the morning 
shiver but a full minute while closing the window, throwing in the fire- 
place a lighted match, and turning on the gas to a full blaze, comfort- 
ably take the second nap that every one finds so delightful on winter 
mornings. The bedroom was quickly heated, and dressing (in this 
country town it will be remembered) was comfortably proceeded with. 
This comfort did not involve some one’s discomfort in rising at four or 
five in the morning to get the furnace at work, and get up the heat for 
the day. The material used as a baffler for the gas and storer of heat 
was the refuse from a neighboring tumbler works. 

And just here let me say a word for such people as may visit the 
natural gas country; whenever you wish to light a fire, place the match | 
or burning paper in the grate, stove or what not and then, and not until 
then, turn on the gas. The reason for this is that natural gas is fur- | 
nished the consumer at a pressure so much above what we are accus- 
tomed to in the usual illuminating gas, that before one realizes it the | 





able 


| filled with artificial coal. 


| made up by the heated fresh air from out of doors. 





quantity of gas issuing from the burners is enough to form a large vol- 
ume of explosive compound with the atmospheric air before the light 
can be applied. It is from neglect of this common sense precaution that 
such frightful explosions and consequent loss of life have occurred. In 


| the city of Buffalo natural gas is served through a meter ata fixed price 


per thousand cubic feet and at a pressure of several ounces. At this 
price, with the best anthracite coal at $5 a ton, householders can use the 
gas for cooking and heating in ranges, stove and furnaces, and at less 
cost than the price of the coal fuel alone, not considering the labor of 
-arrying in coal, danger from fire and labor of carrying out ashes, 
witb the dirt and injury attending this operation, besides the trouble, 
worry and annoyances only realized by the man who must look after 
the furnace fire and the woman the range. We all know that the first 
thing the servant stipulates is that she will not tend the furnace. 

From what has been said, any one who has had the experience with 
the methods of heating in New England, and the methods in Ohio, east- 


jern New York, Pennsylvania and Illinois, would infinitely rather live 


in the latter places if there were not other disadvantages. How wel- 
come, then, a similar system in the East. It should be noted that in 
furnaces using natural gas there is usually a graduated burner or burn- 
ers—the eighth part of any number of eights to the whole can be turned 
on, depending upon the severity of the weather and the heat required ; 
it is thus that economy can be consulted. 

Is it any wonder then that so many people are to day hoping and 
thinking and experimenting upon devices to bring this about in the East? 


| Already a fuel gas process is in use that has saved large and prosperous 
| manufacturing establishments from closing their doors in the East and 


going to the natural gas fields ; the use of artificial gas is all that saved 
them. If this is true of manufacturing, why should we not enjoy this 
in our households? We will some day and at no very distant day it is 
justly hoped and with reason. That there is a demand for this is in- 
dorsed by the large number of gas stoves of various styles made to-day. 
In our own city of Boston there are a large number of shops where gas 
stoves can be purchased, not only for cooking but for heating. For 
cooking there is no longer question that this uot only can, but is carried 
on with profit to those who have tried it. It is of great advantage to be 
to have the heat when needed and save it when not desired— 
especially is this latter desirable. Contrary to popular belief, no good 
gas cooking stove will give any unnatural odor or taste to the food, and 
there is a positive saving in weight of meats, etc., after cooking, as over 
coal. If one goes into many an office in Boston he may see illuminat- 


jing gas being burned either in gas logs or with artificial coal (which is 
| artificially prepared lumps of an indestructible compound, that when 


heated to a gentle red looks strikingly like an anthracite coal fire), or in 
the reflector stove. If any one has an interest in this matter let him 


| drop into the writing room next to the gentlemen’s cafe of the Adams 


House, and he will see gas burning there in the long grate which is 
It is artistic in the extreme, and the freedom 
from dirt and care outside of auy other consideration must have been a 
boon. Such fires in your library and parlor, surrounded by the artistic 
effects of the fireplace above instanced, would give you as much comfort 


|and as much cheerfulness as an anthracite fire, and without the labor of 


firing and the consequent dirt that ruins fabrics, hangings, carpets and 
rugs. 

Quite enough dust comes from Boston’s macadam streets without add- 
ing to it in every fireplace. This appeals to the many families that live 
in apartments and flats in Boston. The storage room is limited, the 
quantity of coal to be bought is small and must be bought, therefore, at 
the highest prices. The use of gas in heating, therefore, is of special in- 
terest to such houses. The writer will not attempt to give a detailed de- 
scription of stoves and of the many styles. The observant citizen will 
see the advertisements and the display in the shops. That there is abun- 
dant heat in illuminating gas we all know from experience in a confined 
atmosphere. 

Gas stoves are made that by carrying in a cool air supply from the 
outer air and carrying off the products of combustion to a chimney flue, 
the heat is utilized and the waste of oxygen is made up and more than 
So the purchaser 
has the choice of gas logs, the grate with artificial coal, the copper 
reflector style of stove, with or without fresh air attachment above 
described, or method of water heated stoves. This latter system permits 
of obtaining hot water for household use and for such purposes as may 
be desired, as in the cooking stove attachments. We all know that 
hotels use gas stoves, laundries use it for irons of all kinds, hat 
manufacturers, plumbers, canners, bottlers, confectioners use it, and it 
is used for other manufacturing uses that would only tire the reader with 
enumeration. For those who desire figures, regular gas cooking stoves 
consume from 18 feet to 60 feet per hour, or in Boston gas, 2} cents to 
7.8 cents per hour, and for hotel use, 75 to 100 feet per hour, or 9.75 


| cents to 13 cents per hour. Broilers and boilers burn as low as 5 feet, or 


in Boston gas, .65 cents per hour. The reflector fires burn from 12 to 20 
feet, or in Boston gas, 1.56 cents to 2.60 cents per hour ; asbestos gas 
fires, 20 to 25 feet, or 2.6 cents to 3 26 cents. 

It is thus evident that under the circumstances mentioned it is cheaper 
and better to burn gas than use coal, and that the people should turn 
their mind in this direction to a greater extent than in the past. We all 
look forward to the day when the ash man and the coal man, and the 
dirt and trouble that go with them are 1m the past, and science has given 
us the coinfort of a well-regulated gas supply, with the ease of manipu- 
lation, and at the same time the simplicity of the ordinary burner and 
its regulating stopcock. We will all welcome it, and at least when we 
once realize the advantages we would never go back to the old system— 
which is that of the present crude methods. 
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| British Association of Gas Managers in 1878, may be taken as the best 
suggestion of the second, or ‘‘ clay-retort age” of gas making, before the 
The London Journal, in commenting on the studies of engineers in | age of gas firing came in to render practicable many things previously 
the direction of inclined gas retorts, remarks now, that attention has| impossible. In Mr. Carpenter’s system, the coal was made to enter the 
been so powerfully directed towards the working of the inclined retort | retort by means of a screw working in the mouthpiece, which received 
system of M. Coze, it may be profitable to discuss with some detail what | the charge continuously from a hopper, and forced it onward. The in- 
there isin a system of this kind to differentiate it from ordinary methods | terior diameter of the retorts was greater than that of the mouthpiece; 
of retort setting and working and what these differences amount to in| and the idea was that the coal would swell and intumesce very speedily 
the practical work of gas making. To begin with, it must be borne in | after coming into the mouth of the retort, and that while traveling to 
mind that there is nothing new in the idea of setting a gas retort at an | the back it would part with nearly all its gas. ‘The ends of the retorts 
angle, and introducing the charge of coal at the top and drawing out | were open, and overhung a chamber into which the coke was intended 








Inclined Gas Retorts. 
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the coke from the lower end. Murdoch had an iron retort of this de- 
scription in use in 1804; but in relating the story of the development of 
the gas retort from the primitive ‘“‘pot” form to the horizontal tube 
finally adopted, ‘* King’s Treatise” remarks that the retorts with two 
openings ‘‘ were necessarily more costly than those having only one 
opening; and they were, on the whole, found more troublesome to man- 
age and keep in order.” No other explanation is offered of the aban- 
donment of this system of retort construction; and probably no other is 
available, as Murdoch, did not have any memorandum stating the rea- 
sons for the progressive alterations that we know he made in the designs 
of his gas making plant. With regard to the short vogue which the in- 
clined retort seems to have enjoyed with him, it is permissible to remark 
that, assuming this, for the sake of argument, to’ be the better form of 
apparatus, as compared with the horizontal retort with one opening for 
drawing and charging, which he afterwards adhered to, this is by no 
means the only example in the history of the mechanical arts of a form 
of apparatus too good for the time when it was first introduced. The il- 
lustration of the breech-loading fire-arm may be cited as a parallel to 
the double-mouthed retort. It is well known that the breech-loading 
principle in ordnance was tried long before workmanship and material 
in gun-making were good enough to permit of its adoption with any 
surety of success. Indeed, it is the most obvious way to use a tube, 
whether for the continuous or intermittent reception and conveyance of 
material, to feed the substance in atone end and pass it out at the other; 
but, as we see, considerations arising out of the construction and work- 
ing of apparatus modify first principles. 


We may be sure of one thing 
—that whether or not the 


‘** Treatise” account of the reason for the 
abandonment of the inclined retort by Murdoch is complete, he must 
have had good and sufficient reason for his action in this matter. We 
may believe, if we will, that he gave up the idea of taking advantage of 
the effect of gravity in charging and drawing gas retorts because in 
clined double-mouthed retorts are too dear and troublesome to keep 
tight, or we may incline to the opinion that he found some more serious 
objection to their use, the nature of which we may gather from later ex- 
perience not quite passed out of mind. 

On the other hand, it is but right to allow that coal carbonization in 
Murdoch's time was only carried on in the small way; and therefore the 


choice between taking all possible advantage of effect of gravity in deal- | 


ing with retort charges, and lifting every particle of coal, laying it on 
the bottom of the retort, and drawing the coke by manual labor, may 
not have struck him as sufficiently important to warrant any great effort 
in overcoming the drawbacks, such as he found, of the inclined retort. 
However this may have been, the fact remains that when the elabora- 
tion of gas making plant passed from Murdoch’s hands into those of 
Clegg and his immediate successors, the inclined retort dropped out of 
sight, and improvement was sought in far more complicated and irra- 
tional devices. Brunton’s discharging retort, patented in 1835, and 
tried on rather a large scale at West Bromwich, is spoken of as the next 
practicable system of inclined retort-setting; but the description is 
scarcely correct, as the sole of the retorts was very little inclined— 
merely sufficient to give ease to the operation of pushing out coke from 
the froni to the back, where it fell into a water-sealed pan. The chief fea: 
ture of this plan was the frequent charges; and there seems to have 


to fall, and be periodically taken out. Ultimately, we believe, this in- 
closed coke vault was dispensed with, and the back ends of the retorts 
| left exposed, for more convenience in getting out the coke. It appears 
| that the difficulty here was the packing of the coke towards the back 
end of tne retort. It would not fall out or clear itself as designed; and, 
| consenien, the consumption of fuel with such a setting must have been 
| excessive. 

| The first mention of M. Andre Coze’s plan of inclined retort settings 
was on the oceasion of the meeting of the Societe Technique de 1’Indus- 
trie du Gas en France at Bordeaux in 1885. Upon this occasion, M. 
Coze read a paper in which he maintained that the problem of the rapid 
and easy charging and emptying of gas retorts might be solved by hav- 
ing regard to the natural angle of repose of the raw material. He 
described his setting of retorts designed in accordance with this prin- 
ciple, wherein the floor of the retorts had an angle of 29° with the hori- 
zontal, at which he found the coals would rest. The charging was done 
by tipping a specially-designed scoop into the superior opening of the 
retorts, where it was turned vertically upwards, and the charge was 
prevented from falling down too far, so as to clog the lower mouth- 
piece, by means of a movable stop. The good working of these retorts 
was certified by M. Cornuault. In the following year, M. Coze again 
brought the subject under the notice of the Societe Technique, when he 
claimed that at the right angle of inclination, which he then stated as 
being 30°, any sort of coal—rough, small, or through and through, dry, 
or as damp as it ought to be carbonized—would stand equally well in 
his retorts. The perfected setting was heated by a gas generator furnace, 
In the discussion of M. Coze’s paper, M. Ellissen remarked that the Paris 
Gas Company had tried inclined retorts in 1849, and cited the experience 
of Glasgow in 1881. All this proved, according to him, that the inclina- 
to 42°, to suit the different 
classes of coals met with in ordinary retort house working. M. Coze 
contended that he had not arrived at the angle of 30° for his retorts 
without plenty of experiment; and that whatever might have been the 
causes of the earlier failures, with which he had no concern, he was in 
| a position to prove thatthe one angle given was correct for every variety 
of coal used for gas making. He argued that several factors go to make 
In the first place, there is the angle of in- 
clination; but this is supplemented by the form of the retort—a flattened 
© —against the roof of which the larger lumps strike when they rebound 
from the shock of tipping the charge. The form and disposition of the 
charging scoop or wagon which tips the whole charge at once into the 
retort, is another factor. Thus we see that the Coze system differs from 
all that have been described hitherto, in being a combination of (1) gen- 
erator firing with (2) flattened a retorts inclined at 30°, (3) charged 
periodically by a tipping-scoop, and (4) drawn by hand from the lower 
mouth-piece. It appears from this description that M. Coze has in fact 
succeeded by not attempting too much. If, like Mr. Carpenter, he had 
complicated his design by the addition of automatic continuous-action 
charging device, it is quite possible that all would have gone wrong to- 
gether. As it is, the problem of success depends wholly on the spread- 
ing of the chargeevenly over the floor of the retort; and this, we are in- 
| formed by eye witnesses, is done in a style that the best hand-charging 
| of horizontal retorts seldom equals; if this result can be depended upon 








tion of the retorts ought to vary from 26 


the success of his system. 








been something in it, although evidently the advantages were out- | for any length of time, whether the retorts are clean or clogged with 
weighed by the drawbacks—probably expense of construction and re-| carbon within reasonable limits, and with any variety of coal, and if 
striction of the sizeof retorts capable of being worked in this way. All| the lower end of the retort is never likely to become plugged with a mass 
this, of course, belongs to the ‘‘ iron age ” of carbonization, before clay | of coke when the strongl y-caking North of England coals are carbonized 
retorts had profoundly modified the conditions of the problem. | can be no manner of doubt that the Coze system has a future 

With the advent of clay retorts came the desire to increase the quan- | before it. 
tity of gas made per unit of retort-house area; and settings became mul- | What the Coze system is we have endeavored to explain. What it 
tiplex. The time arrived when the reduction of the labor of charging does can searcely be stated in full until the system has been tried ona 
and drawing so many retorts occupying such a limited space received | sufficiently large scale to be compared with the work of an ordinary 
much attention; and mechanical stokers, vertical retorts fed automatic- | scoop gang in a well-organized English gas works. Here, as we are 
ally, and inclined retorts fed by the hoppers, occupied the thoughts of | accustomed to believe, coal carbonization by manual labor has attained 
progressive gas engineers. For many reasons the system devised by lits greatest perfection; and with this standard, all proposed improve- 
Mr. W. T. Carpenter, of Sheerness, and described by him before the | ments must be compared. Circumstances which need not be gone into 


|—then there 
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now have arisen to make it desirable that any system of retort working 
which is only as good as that of scoop charging should be attentively 
considered, provided that it attains the desired end by means which are 
a change from the ordinary methods. It is not clear that the Coze sys- 
tem would make any noteworthy difference in the number of men re- 
quired for the work of carbonization; although it is impossible to speak 
definitely upon this point until it has been fairly tested on a consider- 
able scale, with the advantage of mechanically elevated coal. In any 
case, however, the character of the works will be different. Little train- 
ing will be needed for the manipulation of the charging-scoops, which 
make but slight demands upon the strength or dexterity of the men who 
handle them; and the drawing is reduced to merely encouraging the 
coke to fall out of the retort by its own weight, by introducing a tool 
like a light ‘‘ slice ” between the first lumps and the retort. The work of 
the trained stoker is consequently greatly reduced, and should fall with- 
in the powers of any able-bodied laborer. Whatthis means, British gas 
managers may be left to define according to their particular experiences. 

It does not fall within our province to state precisely how much of M. 
Coze’s design is new and original. The principle of the inclined retort is, 
of course, as old as the gas industry itself; but the point to be considered 
is that it has always failed in application before this attempt. Hence 
it may be supposed that M. Coze—assuming his method to prove. uni- 
versally successful—must have improved the arrangement in some way 
or other. Any gas manager in the kingdom may easily test his claim 
of the sufficiency of a slope of 30° for all kinds of coal, by putting upa 
length or two of retorts at this inclination in the yard, and tipping a 
barrowful of coal into the upper end, with due regard for M. Coze’s pre- 
cautions. This little experiment will not go very far, either to prove or 
disprove M. Coze’s pretensions; but may lead to more important trials. 
The whole subject of facilitating the working of retorts is now very 
much to the fore; and anything that may tend to arouse and sharpen in- 
terest in the problem should receive proper attention. We have no wish 
to claim any more for M. Coze than is his due; and still less do we sup- 
pose that he has said the last word on the subject. Until somebody 
brings forward a better device, however, itis only fair to admit that 
the Rheims Gas Engineer occupies the field; and no apology is therefore 
needed for devoting special notice to the nature and prospects of his sys- 
tem of carbonization. 








Wright’s Gas Generating Apparatus. 
Scoligescs 
U. S. Letters Patent (No. 414,470) were granted on the 5th inst., to 
Walter 8S. Wright, of Chicago, for claims on improvements in gas gen- 
erating apparatus, the said improvements being designed for application 
to apparatus used for the manufacture of water gas. In further expla- 
nation the inventor says: 


‘*The object of the invention is to provide an apparatus whereby or- 
dinary coal and water gas may be made from the same coal, and partic- 
ularly from ordinary bituminous coal. Briefly stated, the result accom- 
plished is the distillation of bituminous coal within the apparatus and 
the withdrawal of the resultant gases, and the subsequent heating of the 
resultant coke to incandescence, and passing steam through such coke 
to decompose the steam and form water gas, the entire operation being 
performed within the same apparatus, the heat for the distillation of the 
coal being supplied by the burning coke. This method is adopted be- 
cause of its economy. 

‘In the ordinary distillation of coal a certain amountof fire is needed 
to heat the retorts containing the coal. By the ordinary methods of dis 
tilling coal such a fire is an extra expense. 

‘In the manufacture of water gas by the ordinary processes consider- 
able heat is wasted during the process of igniting the bed of coal or coke 
in which the steam is decomposed. By my process the water gas fire is 
made to heat the retorts, and the coke resulting from the distillation of 
the coal is added to the bed of water gas fuel without loss of heat, so 
that the temperature of said fuel is always high. Thetwo kinds of gas 
may be led off separately for separate purifying and storage, or they 
may b2 combined and used as one gas. Either or both may also be car- 
bureted to acquire illuminating power. 

‘The apparatus herein described embodies additions to the improve- 
ments described and claimed in an application for gas generating appar- 
atus, filed by Reinhold Boeklen of even date herewith. It is also an 
addition to the improvements claimed in another application filed by me 
of even date herewith. Said Reinhold Boeklen and I have also jointly 
invented a modification of the apparatus shown in this and my other ap- 
plication and his sole application aforesaid. 

‘In the accompanying drawings Fig. 1 is a vertical central section 





in line c c of Fig. 2; Fig. 2 is a horizontal section in line dd of Fig. 1; 
Fig. 3 is a vertical section in line e e of Figs. 1 and 2. 

‘*The apparatus consists of a general inclosure or cupola A, the lower 
portion of which, B, is used as a combustion chamber, while the upper 
portion C is used for the distilling of the coal and for superheating the 
water gas. The inclosure A is built in the usual way of fire-resisting 
material—such as clay, tile or brick—and is covered over its outer faces 
with metallic plate. It is also provided with heat-resisting and gas- 
tight doors and ports in the places hereinafter mentioned. 

‘‘The portion B of the cupola A may be constructed in any of the 
well-known forms and operated according to any of the ordinary meth- 
ods of generating water gas. The parts relating thereto, as shown in 
the drawings, are merely for illustration. 

‘*The form of steam inlet shown herein is made a part of the subject 
matter of said sole application filed by me of even date herewith. 
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‘* B' is acommon grate upon which the bed of fuel is supported. In- 
stead of the common grate shown, rocking or revolving grates may be 
used. B* designates ash doors below the grate; B’ designates a door 
above the fuel bed; B* is an air blast pipe leading through the wall of 
the cupola below the grate, and b* is a valve in said blast pipe. B’ desig- 
nates a steam pipe entering the cupola below the grate, by which steam 
is introduced to pass through the bed of incandescent fuel resting upon 
the grate. Said pipe may have the ordinary nozzles usually adopted for 
this purpose ; but the drawings show an improvement upon the ordi- 
nary stationary nozzle. The pipe B’, which is led through the wall of 
the cupola for additionally heating the steam, is turned horizontally in 
the wall of the cupola below the grate, at which point said pipe has a 
joint permitting the rotation of that portion of the pipe extending hori- 
zontally through the space beneath the grate and through the opposite 
wall of the cupola. Outside of said opposite wall of the cupola a crank 
B® is applied to and over said end of the pipe, so as to seal the latter and 
allow it to be turned by the moving of said crank. Nozzles b° extend 
laterally from the side of the pipe beneath the grate, and then upwardly 
toward the grate. When not in use said pipe isso turned as to bring 
said nozzles below the grate and away from the intense heat of the fire 
above the grate ; but when the steam is to be directed into the bed of in- 
candescent fuel the steam is turned on, and then the crank B* turned so 


























Nov 18, 1889 


American Gas Light Zournal. 


721 








as to rotate the pipe in the proper direction to raise the nozzles upwardly 
between the grate bars to or into the bed of fuel above the grate, so that 
the steam is delivered directly into the mass of fuel and properly distrib- 
uted. These nozzles b° are introduced to penetrate the layer of ashes or 
partially ignited fuel lying immediately above the grate and to penetrate 
through any dense layer of ignited fuel which may be formed immedi- 
ately above the grate. While the steam is issuing through said nozzles 
they will not be materially affected by the heat of the fuel, and before 
the steam is shut off said nozzles should be again retracted to a suitable 
distance beneath the grate. 

‘*The portion C of the cupola A is preferably expanded lterally and 
provided with retorts C’, extending from the outer wall toward the mid- 
dle of the cupola and nearly meeting at such middle, where they enter 
the central vert‘cal transversechamberC*. Said retorts extend through 
the outer wall of the cupola, through the inner space of the cupola, and 
through the wall of the central chamber C*, into which they open, and 
said retorts incline downwardly from the outer wall toward the center 
of the cupola. Said chamber C? is supported from the side walls of the 
cupola, and is in the form of an arch below, having at its sides the pas- 
sages D. Said retorts have at their outer ends seal doors c’. 

‘** # is an exit through the upper portion of the cupola. Upon the up- 
per portion of said exit is a door F, and from the side of said exit a pipe 
G leads laterally and then downwardly into the wash-box H. From the 
upper portion of the chamber C there is an exit J, with a lateral pipe J, 
leading also to the wash-box H. At the bottom of the chamber C* there 
are one or more openings L, below each of which is a head L’, com- 


Fey. J. 






































ware N 




















i 








posed of fire resisting material and arranged to be drawn upwardly over 
the opening L, so as to form a valve to seal said opening and isolate the 
space within said chamber from the general space in the cupola. The 
head L’ is supported by the upwardly extended stem L’, which passes 
through the upper wall of the exit J, and is there joined to the lifting 
lever L’, or other mechanism for raising and lowering said stem and 
head. 

‘* When the,coal distilling retorts are inclined, as shown in the draw- 
ings, it is desirable to provide means for holding the coal positively 
against sliding downwardly into the chamber C® before the coking is 
completed. This I accomplish by the means of gates M M, hung ad- 
justably in front of said retorts, and having holes M’, of the size of the 
mouth of the retorts arranged to come opposite said mouths when said 
gates are lowered. Then when said gates are raised the lower portion 
of said mouths is obstructed, while the upper portion is open for the es- 
cape of gas. Said gates may be hung from levers M*, M* and M*, or 
otherwise. 

‘* The operation is as follows: A bed of coke or coal is first placed on 
the grate B’ to a sufficient depth for decomposing steam to form water 
gas, said bed being prepared with kindling or otherwise for readily ig- 
niting the same. Said bed of coke or coal may be fed in through the 





door B’, When this has been done door B' is closed, The retorts C’ 





are then filled with bituminous coal through the doors c’. The valves 
at L are closed. The door F being still open the charge upon the grate 
B’ is ignited and the fire urged by a blast from the blast pipe B‘. The 
gaseous products of this combustion rise upwardly throughthe openings 
D at the sides of the arch C* and pass between and around the retorts C’ 
and out through the exit Hand the door F into the outer air; or they 
may be led thence and utilized as producer gas. By this means each of 
the retorts C’ is well heated simultaneously with the ignition of the bed 
of material upon the grate. Thus the distillation of the coal in the re- 
torts is established and continued so long as the apparatus remains hot. 
The gases resulting from such distillation in the retorts pass out of the 
inner ends of the retorts into the chambe: C’, and thence rise through the 
exit J and pipe J into the wash-box, and from the latter areled in the usual 
way for consumption. When the bed of material upon the grate B’ has 
been sufficiently ignited for the decomposition of steam, the blast pipe 
B* and the door Fare closed and the blast pipe B’is opened. Thussteam ° 
is delivered through the bed of incandescent material and decomposed 
in the well-known manner, the gases resulting being hydrogen and car- 
bonic oxide or hydrogen and carbonic acid. If when the bed of incan- 
descent material has been cooled the coal in the retorts has not been 
fully distilled, then the steam is shut off, the door F’ and the blast pipe 
B‘ again opened, and the mass of material upon the grate again raised 
to the required temperature, and said blast pipe B* and door F again 
closed and the steam again turned on, and so on until the coal 1n the re- 
torts has been fully distilled and only coke remains in the retorts. Now 
the grate B’ may be cleared of ashes and cinders and the mass of fuel 
thereon allowed to settle. Then the heads L’ and gates M are lowered, 
seal doors c’ opened, and the coke inthe retorts pushed downwardly and 
inwardly into the chamber C? (if it does not run from gravity) and al- 
lowed to fall through the openings LZ upon the bed of burning carbon- 
aceous fuel supported by the grate B’. Thus the coke from the retorts 
C’ is added to the bed of fuel upon the grate, so that said bed is again of 
the proper depth to decompose steam. The heads L’ and gates M are 
again raised to seal the chamber C’ and to partially close the inner 
ends of the retorts C’. Then the emptied retorts are again filled with 
coal. Then the door F is opened and the blast of air is again turned on 
to blow up the mass of material upon the grate, and the new charges of 
coal in the retorts are heated and distilled. It will be seen that when 
the distillation is progressing and the water gas is being formed by the 
decomposition of the steam the two kinds of gas are being formed sim- 
ultaneously and pass separately into the wash-box. This is done when 
it is desired to mix the two kinds of gas and consume them asa mixture. 
It will be seen, however, that the two pipes G and J may lead to distinct 
wash-boxes and the latter communicate with distinct mains or holders, 
so that each kind of gas may be consumed separately for the purpose de- 
sired. Either or both of the gases may be carbureted by mixing the 
same with vaporized petroleum or other liquid hydrocarbon. As the 
process of carbureting such gases is well understood, I deem it unneces- 
sary to illustrate the same. 

‘* It is to be observed that the entireinclosure or cupola A is a unitary 
heated chamber, and that the coke produced by distilling the coal in the 
retorts does not leave said chamber, but remains and is consumed there- 
in, it being transmitted only from one portion of said chamber to an- 
other. Thus the heat of the coke is preserved to aid in burning it when 
it reaches the fuel bed. It is also to be observed that by this means the 
mass of heated coke is not exposed to the outer air so as to dischargeinto 
the latter any gases.” 








Train Lighting by Electricity. 

Engineering, in discussing this subject, notes that among the numer- 
ous papers read before the International Railway Congress recently held 
at Paris, few, if any, possessed as much practical interest and import- 
ance as the joint communication of M. E. Sartiaux, chief engineer to 
the Telegraph Department of the Northern Railway of France, and M. 
L. Weissenbruch, engineer to the Belgian Post and Telegraph Depart- 
ment. This paper, which is of great length, deals with the present de- 
velopment in the applications of electricity to railway service, under the 
three special headings of lighting trains, and stations, and in working 
brakes. The subject has already been brought before the Congress at 
its meetings in 1885 and in 1887, but since the last date progress has been 
so rapid and the work of the last two years so important, that the paper 
is full of novelty and valuable information. We propose to extract 
from it, nécessarily in a brief manner, the principal information it con- 
tains ; and which has been collected by its joint authors with considera- 
ble trouble. After pointing out the advantages to be gained by the sub- 
stitution of electricity for oil or gas, and the necessity for increased light 
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in railway carriages, demanded by the public, the authors refer to the | eight drawing-room cars were furnished each with ten Brush-Swan 12- 
early efforts to illuminate trains with the use of primary batteries. |candle lights of 45 volts and 1 ampere, and with 24 batteries of the 
These trials, carried out in England under the Holmes and Burke sys- | Brush-Plante type, weighing altogether 2,640 ]bs., and coupled in series ; 
tem, and in Belgium by the Desruelles system, were abandoned after a/they were charged with a Brush dynamo over a period of about 17 
time as being impracticable, chiefly on account of high cost, though the | hours. This experiment proved a failure, because the batteries were un- 
light obtained was not very good. The Desruelles system was tried in | satisfactory and difficult to handle, and the lamps were unsuitable. Later 
1887 by the Orleans Railway Company, and only given up by them af: |on, accumulators made by the Electrical Accumulator Company, to- 





ter careful experiment. One feature of the Desruelles battery was the 
substitution of bichromate of soda for bichromate of potash, to increase 
the electromotive force, and obtain greater uniformity ; with 28 of his 
cells, arranged two in quantity and 14 in tension, weighing altogether 
1,000 lbs., and secured to the frame of a carriage, M. Desruelles pro- 
posed to feed nine 6-candle Kriemensky lamps for 24 hours, that is, for 
the round trip from Paris to Bordeaux and back. A first trial made with 
two carriages standing resulted in failure, from short circuiting and 
breaking down of the lamps; a second trial with Edison lamps gave bet- 
ter results, but a maximum of only four candles per lamp was obtained, 
falling to three candles at the end of 12 hours, and to half a candle after 
24 hours. The power was largely below what was necessary to maintain 
the luminosity required, and as half a ton of batteries was the utmost 
that could be stored under a carriage, to say nothing of other objec- 
tions, the experimeuts were abandoned. In the United States, lighting 
trains by primary batteries was tried on the Boston and Albany Rail- 
road * for a few days, and on the New York Central * for two or three 
months, but in each case with the same result. 

The introduction of secondary batteries opened a new prospect for 
electrically lighting trains, and one that widened with the improvement 
and advancement made in the construction of accumulators. The effi 
ciency which at the commencement scarcely reached 50 per cent., now 
exceeds 80, while the discharge capacity attains 12 ampere-hours per kil- 
ogramme of active plates, and 8 ampere-hours per kilogramme of total 
weight of battery. Ina recent but not sufficiently tested type the duty 
has risen to 20 ampere-hours per kilogramme of plate. Experience, ex- 
tending over a long time, on the Pennsylvania and the Boston and Al- 
bany Railroads, goes to prove that a practical minimum efficiency of 
from 60 to 65 per cent.,with a discharge capacity of 10 ampere-hours per 
kilogramme of electrode, may be steadily relied on. As it is more easy 
to apply reflectors to incandescence than to oil lamps, those from six to 
eight candles appear to give sufficient light, and preference is given to 
types of from 23 to 28 volts. With such a potential a current of from .6 
to 1.3 amperes is sufficient, and as the discharge electromotive force of 
each element varies from 1.95 to 1.75 volts with a normal current, the 
number of accumulators required for an installation can be decided by 
taking as a base 2 volts per accumulator, and adding a few spare batter 
ies for throwing into the circuit as the charge becomes exhausted. On 
the Northern Railway of Francean automatic rheostat is employed, reg- 
ulated at starting according to the current consumed by the lamps col- 
lectively in a carriage ; the same device serves as a commutator for 
lighting and extinguishing the lamps. The number of hours of lighting 
may be calculated on a discharge of 10 ampere-hours per kilogramme of 
electrode, the amount of charge equalling 15 ampere-hours. The dura- 
tion of accumulators in their present perfected form seems very varia- 
ble. From 5 to 10 per cent. deterioration of the negative plates appears 
ample, but for the positive plates 30 per cent.would seem to be exceeded. 
On the Boston and Albany Railroad the cost of this part of the repairs 
of batteries amounted to 43 per cent.: the Julien Accumulator Company, 
of Brussels, undertakes the repairs of complete installations at 12 per 
cent.; the Blane Factory at Marly-le-Grand fixes the cost at 10 per cent.; 
and the Faure-Sellon-Volkmar Company at 6 per cent. The experience 
gained on the Northern Railway of France points to 25 per cent. as a 
safe proportion for repairs in train intallations, where the vibration 
tends to affect the duration, and the same percentage is accepted by some 
authorities in the United States. The lamps employed may be credited 
with a life of 800 hours, a period that, with improvement in manufac- 
ture and suspension, may be reasonably expected to increase by 50 per 
cent. 

The Paris and Orleans Railway Company was amongst the earliest to 
experiment with train lighting by accumulators, their trials commencing 
in 1883, but they do not appear to have been of long duration, and tie 
results obtained not being found satisfactory, the idea was abandoned, 
and oil lamps of the Shallis and Thomas type, two in a compartment, 
were adopted. It is needless to point out that a great advance has taken 
place since 1883, and that this experience of the Paris and Orleans Rail- 
way Company is interesting chiefly in an historical poiat of view. On 
the Pennsylvania Railroad the first trials took place in April, 1885, when 





* At the present time the proprietors of both these railroads are preparing to light all their pas- 
senger trains by means of compressed gas.—ED. A. G. L. J. 


|gether with different lamps and modified arrangements, have given 
| great satisfaction. On the Boston and Albany Railroad * the 4.30 P. M. 
train from Boston to New York is lighted by electricity. Each car has 
22 lamps, of which two are on the end platform, 16 in the car, and the 
remainder in the vestibules and lavatories; they were originally of the 
Weston type, but are being replaced by Edison lamps. The batteries are 
of the Julien pattern, and comprise 60 accumulators placed under the 
| car in two groups of 27 each in series, and three reserves that can be 
| switched on. The total weight of each element is 37 lbs., and tiey are 
|charged without being removed from the car when the train is on a sid- 
jing; only nine hours’ lighting are required, but a reserve of two hours 
| j8 always available. The duty obtained is about 60 per cent. As for the 
cost of this installation, it appears to amount to about £180 per carriage 
with 22 lamps and a duration of ten hours ; 





the pricé is made up as fol- 


lows : 
Sixty batteries...... ised eae £151.4 
Twenty-two lamps and suspension....... 8.8 
Wiring, commutators, etc................. 20.0 
£180.2 


or nearly £8 4s. per lamp. According to the American Railroad Ga- 
zette this price is higher than the present cost of an installation, which 
should not amount to more than £6 4s. per lamp. 
amounts to about 4d. per lamp per hour, the charges being approx- 


imately as follows, according to MM. Sartiaux and Weissenbruch : 


The cost of working 





Interest at 4 per cent............ reves mars $7.20 
Depreciation of accumulators, 30 per cent. 45.36 
Renewal of lamps every two months. ... 26.40 
Sinking fund at 5 per cent................ 1.26 
Charging batteries, 365 days 54.75 
NN ME = 3 o'5.00 oc reinwadacseGagkes eeuaie 14.60 
| . a 
| | ee siiasiod «ncaa ema $149.57 


It is stated, however, that the cost for recharging is considerably higher 
than that given above ; that it is double, in fact; which adds about 30 
| per cent. to the total expense. 

The Pullman Palace Car Company, the Canadian Pacific Railway, 
|and the North-East Railway of Switzerland, have all made more or less 
complete trials ; the last named company conducted their tests with a 
view to comparing the efficiency of the electric light with that of the 
| Pintsch compressed gas ; it is stated that the light is much better, and 
| that the weight of gas reservoirs is double that of the accumulators for 
| the same number of burners and length of service. The Western Swiss 
| and Simplon Railway Company lighted one of its passenger trains last 
December with seven 18-volt Kotinsky lamps, requiring a total current 
|of 9.6 amperes ; each lamp is provided with a hand switch. Huber ac- 
|cumulators, nine in number, supplied by the Blanc Factory at Marly-le- 
|Grand (Fribourg), are employed. The total weight of batteries is 341 
|lbs., and the capacity of each element is 120 ampere-hours, the dura- 
| tion of possible lighting being 12.5 hours, a time long enough for two 
|days’ supply. The batteries are exchanged at Fribourg, where they are 
recharged, which occupies from 4} to 6 hours; after four months’ work- 
|ing the accumulators showed no signs of deterioration, and the lamps 
were still good after 800 hours’ service. The cost of the installation was 
as follows : 





Accumulators.... Ponideatc hare tienen £14.0 
Seven lamps with suspensions.............. 4.2 
IES sc tis nace oh lav eel Seenealeh aloe 4.0 

IN ise ie ee cee oe aie ete eee £22.2 


or 62s, 5d. per lamp. Approximately the cost of working may be esti- 


mated as follows : 
Interest at 4 per cent 


£0.888 


Depreciation at 25 per cent............... 3.150 
Renewal of lamps after 800 hours........ 3.192 
Sinking fund, 5 per cent...... ........... .410 
err Te ee eee 4.380 
RS rr ois hand cee sldiewae saben ot 7.280 


£19.300 
or somewhat over Is. per day. 





* System abandoned on Nov. Ist. 
lighting apparatus. 


The cars are now being fitted with the Pintsch system of gas 
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The Northern Railway Company of France has for a long time been 
actively engaged in experimenting in a different direction; they are 
seeking to replace the oil lamp with an independent electric light fed by 
a portable secondary battery. The trials are not sufficiently far ad- 
vanced to make any positive deductions, but it may be mentioned that 
the carriages of the club train between Paris and Calais are thus lighted, 
and the system will be extended for the same service between Dover and 
London, and for the tramway trains of the Nord from Paris to St. Den- 
is, St. Quen les Docks, and Pantin. Each carriage of the club train is 
lighted by 22 lamps (Breguet) of 25 volts and from .6 to .7 ampere, each 
giving 6 candles; it was found after a short time that 21 lamps gave am 
ple light. They are arranged in two rows, alternating for better diffu- 
sion. These lamps are fed by 16 batteries of 7 plates, and weighing each 
68.2 lbs.; they are of the type made by the Societe de Travail Electrique 
des Metaux, and are placed under each carriage in a somewhat novel ar- 


rangement devised by M. Eug. Sartiaux. The batteries are placed im | 


four rows in a sheet iron box, measuring 50 in. in length by 30 in. in 
width and 9.84 in. in depth. They are all connected in series, and a 


hand rheostat is introduced in the circuit, which is fixed so long as the | 


potential ranges between 25 and 26 volts, but if this falls, the lock is re- 


moved, and the attendant, guided by a failure in the light, can reduce | 


the resistance. The box containing the accumulators is like a drawer 
sliding on rollers inside a sheet iron carriage; the total weight of this 
part of the installation is 1,210 lbs., and the capacity of each battery is 
170 ampere-hours, and the practical light duration is 15 hours. Ar 
rangements are made by which the accumulators throughout the train 
are charged simultaneously without removing them. 

This system has not been long enough in use to give reliable informa- 
tion as to cost ; so far as efficiency is concerned it is well spoken of. M 
Sartiaux makes the followimg estimate, which he considers certainly 
does not understate the cost. 


1. Price of installation— 


ee a £46.40 
22 lamps, with reflectors, brackets, ete............ 18.00 
Wiring, commutators, and labor ............ 6.40 

MME Soh sera asin ache atnic Sis deren ga OO £70.80 

2. Cost of maintenance— 

SE ee QUI oo oobi oe ated See vik Dcnyesies £3.115 
Depreciation of batteries, 15 per cent..... Jceeenns ee 
Renewal of lamps after 1,200 hours............... 9.240 
net TOM, © OOP COME. wo. ceccecsuwieeecsie sewn 1.760 
SIN NINOS, & cirocico.s waee cod dinib eXdieib'oine aeleivrals 12.848 
SNE ona. ce cary aucgios ogeae cso bortese es 29.208 


Total 


—about 3s. 6d. per day, or less than 1d. per lamp-hour. The list of 
railway companies that make use of electric lighting on trains, solely 
by the use of accumulators, may be closed by a reference to the 
Helsingborg-Christiana line in Sweden, on which most of the through 
trains are thus lighted, and some of the most important trains between 
Melbourne and Adelaide, a run of 18 hours, where for more than a year 
the Julien batteries have been at work. 

The second system considered is that in which a combination of ac- 
cumulators and a dynamo driven from one of the axles of a vehicle is 
employed. The London, Brighton, and South Coast Railway Company 
has long used this system, and trials were made with it on the Belgian 
State and the Eastern of France Railways as long ago as 1883. In the 
early trials the accumulators, placed in a van beside the dynamo, only 
served to feed the lamps when the train stopped, and all connection 
was severed automatically between the dynamo and batteries when the 
speed of the train fell below a certain minimum—about 22 miles per 
hour ; the introduction of resistances and the movements of the commu- 
tator were all effected by hand. Later, the regulating action of the sec- 
ondary batteries was discovered, and they were then always maintained 
in the lamp circuit, and this was early adopted by the London, Brighton, 
and South Coast Railway Company. On the Sudbahn the Calo system 


was adopted, in which the principle of regulating by accumulators was | 


carried further by means of an automatic centrifugal commutator that 
served as a safety cut out, and introduced into the circuit a variable 
number of secondary cells. These auxiliary elements were connected 
in two parallel series, so that their regulating influence should be more 
complete, the resistance less, and the electromotive force more uniform. 
This train ran for a long time between Trieste and Vienna, but the sys- 
tem was ultimately abandoned. 

Passing over a system devised by Loebbeeke and Oestreich, and rejected 


after trial by the Frankfort-on-Main Company, as being too complicated, | 


Light Aournal. 


| we come to experiments made by the Wurtemberg State Railways. 

Here the accummulators were placed in derivation in each carriage, so 

as to make it independent, and it was found that both in charging and 

discharging compensations were produced that balanced the differences 

existing in the different batteries. An electric device applied to the 
| brushes of the dynamo permitted the latter to run in both directions, 
|and resistances were automatically introduced into the circuit as the 
electromotive force increased ; by the same device the dynamo was cut 
out of the circuit when the train speed became less than 22 miles an 
hour. In a further modification all the batteries feeding the lamps are 
connected together by two supplementary conductors, which allow—by 
compensation current—carriages, the accumulators of which are not 
fully charged, to be made up in thetrain. Considerably greater success 
appears to have been achieved in this country by this mode of lighting 
|than on the Continent. Thus, on the London, Brighton, and South 
Coast Railway, there are three main line trains and thirteen local trains 
thus lighted. The electromotive force of the dynamo varies from 50 to 
| 80 volts, and the current from 35 to 80 amperes, according to speed ; in 








| the local trains there are 22 accumulators, and in the main line trains 
32; the former are provided with 40 lamps of 12 candles and 42 volts, 
and the latter with 70 lamps of 10 candles and 60 volts. On the Great 
Northern Railway four trains of 10 carriages are lighted on the same 
system. These are worked on suburban traffic, and the light is required 
during the day on account of tunnels. On the Midland Railway ex- 
tended trials are being made, the system being similar; on the Taff Vale 
Railway two trains are in regular service, but the Southeastern Railway 
Company, which experimented on the Stroudley and Houghton (Lon- 
don, Brighton, and South Coast) system, have discontinued their trials 





. | for the present. 


| As regards the cost of installation and maintenance, the only figures 
|advanced by MM. Sartiaux and Weissenbruch are those connected with 
| the Wurtemberg State line, where experiments were carefully conduct- 
|ed, and where it was found that the cost per lamp for an outfit of 39 
| lamps was £15 16s., and the expenses of working averaged somewhat 
|less than 3d. per lamp-hour. It was mainly on account of the heavy 
| first-cost that the experiments were abandoned, and it is to be supposed 
| that where this mode of lighting is adopted on English lines the ex- 
penses of installation are much smaller. 

The third system of train lighting considered is that in which accum- 
ulators and a dynamo are used, the latter being driven by a steam 
motor. This method was tried to some extent on the Great Western 
Railway in 1884, and on the Great Eastern Railway during the same 
and following year; this installation was curious, inasmuch as the 
Tower rotary engine was employed to drive the dynamo, which, with a 
battery of 26 accumulators placed in the guard’s van, lighted a train of 
15 carriages. The results obtained with this installation were excellent, 
but the cost interfered with an extension of the system. A very inter- 
esting installation was that on the Imperial Russian train destroyed in 
the accident of October, 1888. The work was carried out by the Jab- 
lochkoff Company, of St. Petersburg, and the dynamo was driven by a 
3-cylinder Brotherhood engine. The whole of the power installation, 
engine and boiler, water tank, and 36 accumulators were arranged in a 
4-wheeled car especially built for the purpose. In a separate compart- 
ment were placed a train speed controller and a Schwarzkopf boiler 
safety apparatus. The train comprised 12 vehicles—a kitchen, buffet, 
dining room, and 9 saloon cars—besides the baggage wagon, the electric 
car, and a repairing car. In all there were 253 lamps in the train ; 
these were each independent of the others, and could be lighted or ex- 
tinguished at will by pulling one of two cords. In the buffet car was 
placed a battery of 18 accumulators, and a similar one was fixed in the 
dining room carriage. All three groups were charged from the engine 
and dynamo, the former having been of 15-horse power. Of course 
this cannot be regarded as a commercial installation, but the figures of 
actual construction charges are interesting : 











Roubles. 
Boiler, engine, and dynamo................... ..« SBM 
oo OE eres, eer ar Rr me Sy 7,515.89 
Measuring and recording apparatus................ 758 
| Committers Bad cut-OUls... oo. 6a cies hciccnenc ces 888.50 
Accumulators... 5: gate tbs es oa loos ice Saeinc ie aa orice 
Lusters, brackets, and fittings. .................0-. 4,173 
Eanor Gxperments, Ghd). «<5. seca co seen sa tease de 2,823.60 
} Ne usc nde GR sw RRR ele te 28,928.90 


—or about £17 per lamp 
| After a preliminary trial of 24 hours with the train stationary, a run 
was made from Sts Petersburg to Moscow—about 400 miles, including a 
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10 hours’ delay at Moscow. During thistrip the lighting was maintained | The Estimation of Ferrocyanogen in Spent Gas Purifying 


for two hours solely by the accumulators. Afterward the train ran about 
5,000 miles, the installation remaining in perfect order until the accident, 
when, curiously enough, the electric wagon that followed the second 
engine was undamaged. 


| Material. 
| a 
Dr. O. Knublauch, Chemist to the Gas and Water Company, of 


Cologne, Germany, has caused to be published in the German Journal 


In America, the New York and Chicago Limited Mail is lighted with | af Gas Lighting the following respecting his researches on the subject, 


an Eickemeyer dynamo driven by a Brotherhood 3 cylinder engine of 


10 horse power, and feeding groups of accumulators distributed through 
the train, and which, before the addition of the engine and dynamo, 
served, but not with entire success, to light the train. 


them at night. 
cars. 


tion is at work on a passenger train running between Springfield and 


The engine runs | are required, that difficulties crop up. 
continuously to charge the batteries during the.day, and to supplement | 
The exhaust steam is employed in winter to heat the 
On the Connecticut River Railroad a somewhat similar installa- 


| which com 


| pilation represents the work of many years. He says: Fer- 


rocyanogen may be easily determined in pure ferrocyanogen com. 
pounds; and it is only when exact determinations on impure products 
Spent gas-purifying material 
contains ferrocyanogen in an insoluble form; and, in addition, a great 
| number of other compounds, some of which are soluble in water, whilst 
| others dissolve in the alkalies or alkaline earths which are used for the 


|extraction of the ferrocyanogen. As examples of such compounds, 


Northampton ; it includes 71 lamps, a high speed 7-horse power engine | thiocyanates, sulphur compounds, free sulphur, ammonium salts, and 
with dynamo, and a battery of 24 accumulators, which are placed in the particles of tar, carried over mechanically, are always present in these 


baggage car. The cost of this instaliation was £500, or about £7 


lamp. The expense of working is as follows: 


Interest on capital, 6 per cent.... £30 
IE lira eg aida sate iis Moiese vig oI RwkS Oe wees 10 
I rg PAs Ca wide niceniah ova neee ened eos eCeNS 20 
en ee 6 
CECE Ot a Ore 31.2 
97.2 


Or less than one-fifth of a penny per lamp-hour. On the Chicago, Mul- 
waukee, and St. Paul Railway there are two vestibule trains running 
with apparent success, and the system is also in use on the Grand Trunk 
Railway, the Canadian Pacific, and the Intercolonial Railways. 

The last means of lighting to be referred to is that in which current is 
sent along the track through a central rail. The Glasgow City and Dis- 
trict Railway offers an example of this kind established through the 
tunnels. Current is brought through an insulated central rail, the cir- 
cuit being completed by the ordinary rails; contact with the former is 
assured by means of two wheels beneath each carriage, mounted on 
springs ; the central rail is kept clean by brushes. This central rail is 
divided into three separate parts, the cross-sections of which decrease 
with the distance from the dynamo in such a way that the maximum 
fall of potential does not exceed 10 volts; the working potential is 110 
volts; the loss from imperfect insulation does not exceed 3 amperes. 
Eight trains a day run through these tunnels, representing a total of 74 
coaches. A similar installation is in service within three tunnels on the 
railway between Kieff and Odessa. 

As regards the cost of electric lighting compared with that of oil and 
gas in trains, MM. Sartiaux and Weissenbruch come to the following 
conclusions : 

1. That the cost of electric lighting by accumulators alone, charged 
at fixed stations, varies, in the United States, from 5 centimes to 5.6 
centimes with lamps of from 12 to 16 candles, and that in Europe the 
cost is from 1.9 to 3 centimes for lamps of from 6 to 8 candles per lamp- 
hour. 

2. From experience obtained in Europe, it is possible to charge ac- 
cumulators by a dynamo driven off the axle at a cost not exceeding 5 
centimes per lamp-hour for 5-candle lamps. 

3. That in the United States the cost of lighting varies between 3.5 
and 5 centimes per lamp hour for 16-candle lamps in installations com- 
prising accumulators, dynamos, and an engine supplied with steam from 
the locomotive. 

On the Continent the cost of Pintsch gas per lamp-hour (5 to 6 can- 
dles) is 3.764 centimes, and of colza 5.635 centimes, 

In view of all that has been effected in this direction, the Swiss Rail 
way Union, at a meeting held on Nov. 2, 1888, formulated the following 
resolution: ‘‘That, considering the actual position of electric lighting, 
it is not desirable to extend the lighting of trains by gas, but that it is 
preferable to continue the investigation of the electric lighting problem, 
and to extend experiments.” The recommendation of MM. Sartiaux 
and Weissenbruch met with the full approval of the Railway Congress, 
to the effect that such experiments should be actively pursued by the 
various railway administrations, all of which have a common interest 
in the subject. 








THE Cincinnati Gas Company is now paying an interim dividend of 
$2.50 per share. In the official notification of the declaration it is also 


explained that subscriptions to the stock of the Cincinnatti Electric Light 
Company (which is to be in effect an annex to the Gas Company) will 

received only from stockholders in the Gas Company, each subscriber 
to have the mght to take as many electric shares as will equal his hold- 
ings in gas shares, 


per | matters. 


Now, when the estimation of ferrocyanogen is made by titra- 
| tion with copper solution (as, for example, in Bohlig's method), the im- 
| purities act deleteriously, either by reacting with the copper solution, or 
| by interfering with the distinctness of the final stages of the titration; 
whilst titration with permanganate is quite useless for the purpose, for, 
even after getting rid of the thiocyanates, there remain large quantities 
of other substances oxidizable by permanganate. If it is desired to 
estimate the iron present as ferrocyanogen in the extract, with the ob- 
ject of ascertaining the quantity of ferrocyanogen, there is the objection 
that it is difficult, if not impossible with our present knowledge of the 
composition of ferrocyanogen compounds, to state definitely that the 
iron estimated really exists in the form expressed by the usual formula. 
It is first necessary to eliminate all iron not present as ferrocyanogen 
—an operation which is somewhat uncertain in the presence of such 
various organic compounds. In fact, the assumption that the complete 
precipitation of the iron is prevented by the presence of such compounds 
is justifiable, until there is proof to the contrary. Moreover, com- 
pounds resembling ferrocyanogen in their behavior with alkalies and 
| alkaline earths, are also produced in gas-purifying material; but they are 
of little or no value to the consumer. When these compounds are 
present, the end reaction is not sharp. The precipitates produced by 
ferrous salts are greenish, whilst after titration with copper solution the 
liquid is greenish yellow. As, however, these compoundsare present in 
relatively small quantities, it must not beasserted off-hand that a process 
is useless because it is based on the estimation of iron, although it would 
be difficult to prove experimentally that the above considerations are 
unfounded. The molecular weight of potassium ferrocyanide, as com- 
pared with that of iron, is as 422.8: 56; therefore the amount of iron 
found by analysis has to be multiplied by 422.8--56, or 7.55; in order to 
transform the numbers obtained into proportions of potassium ferrocy- 
anide. It will thus be seen that the error produced even by a small 
quantity of iron not present as ferrocyanide may become considerable. 
In the course of the author’s experiments on the formation and es- 
timation of ferrocyanides, it has happened that iron hydroxide has 
separated from the solutions. In this way, therefore, iron previously 
present as ferrocyanide may become removed from solution, and escape 
being estimated. In both these circumstances, the numbers obtained for 
iron would not lead to correct results. The numbers would come 
nearer the truth with material that did not contain any ammonia before 
purification; with that which had been utilized as much as possible, and 
contained but little thiocyanates or ammonia; and with that which had 
been well revivified subsequent to its being used in the works. In many 
other cases, however, errors are inevitable. 
Another way of estimating the ferrocyanide is toascertain the amount 
of cyanogen or nitrogen, and to calculate the ferrocyanogen from the 
results. But here also difficulties are met with—in thiocyanates, for in- 
stance—which would affect the calculations much as when the quantity 
of iron is taken as the basis. No absolutely accurate method is known 
for the determination of the commercial product; it is therefore best to 
select one which will throw some light on the technical value of the 
material, and which is founded on the same operations as are applied in 
preparing the valuable products from it. On this basis the following 
scheme appears to be the safest: Conversion of the insoluble into solu- 
ble salts, purification of the extract, and estimation of ferrocyanide 
direct with copper solution—a plan found to work satisfactorily by the 
author. 
Before proceeding to give the details of the process, the author de- 
scribes experiments to show how far the various operations involved are 
admissible, and also what degree of accuracy may be expected from the 
method, The points investigated are: (1) The temperature to which 





the mass may be exposed for drying, without suffering decomposition, 
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(2) the manner of converting the ferrocyanogen from the insoluble 
into the soluble form, at the same time avoiding, as far as possible, the 
introduction of objectionable compounds into the solution. (3) The re- 
moval of these ojectionable compoundsfrom solution. (4) The method 


of rendering most distinct the termination of the titration with copper | 


solution. 


With regard to the preparation and drying, the importance of careful | 
sampling is first set forth, especially in heaps of varied composition, con- | 


taining notonly lumps of iron hydroxide, which are most likely unacted 
upon in the interior, but also pieces of other materials. 
must be crushed and subdivided as rapidly as possible, and dried. 
author finds that temperatures between 50° and 60 
hours are safe; but at 100° to 110° C., slight decomposition ensues. 
is thought best to expose the mass to the former temperature (50° to 60 
C) until aconstant weight is obtained, then to pulverize and pass through 
a sieve of 360 meshes to the square centimeter. 

The next point is the conversion of the insoluble ferrocyanides into a 
soluble form. Boiling with alkali or lime dissolves sulphur, and intro- 
duces into the solution many other interfering substances. Experiments 
were therefore made with cold solutions; and it was found that to in- 
sure complete decomposition of the insoluble ferrocyanides, the alkali 
must be sufficiently strong, in large excess, and in contact with the mass 
for some time. Ultimately the strength is fixed at a 10 per cent. solu- 
tion of potassium hydroxide, to be used in proportions of 50 c. ¢. toeach 
10 grammes of material, which are to be left in contact for 15 hours 
with frequent agitation, or, if only approximate results are required, 
three hours’ contact will be sufficient. The results of other experiments 


show that the purification of the extract may be efficiently effected by | 


treatment with an acid solution of ferric chloride. If sulphureted hy 
drogen is also present, it may be removed by means of lead carbonate. 
The latter, however, should not be resorted to unless the sulphureted 
hydrogen reaction is very pronounced ; and after the use of lead the 


filter titration must be used for calculations, as the lead appears to in- | 


terfere with the spot test. Small quantities of sulphureted hydrogen 
only exert an unimportant influence on the result; and therefore it 
would be well if the seller and purchaser agreed under such circum- 
stances that treatment with lead was not to be introduced. The comple- 
tion of the titration is ascertained by testing some of the solution with 
ferric chloride, which gives a blue coloration as long as any potassium 
or other soluble ferrocyanide remains in solution. So long as the quan- 
tity of ferrocyanide in solution is moderately large the blue coloration 
is instantly produced and is very pronounced; but as the quantity di- 
minishes so does the rapidity of the formation and the distinctness of the 
blue coloration also fall off. The method of testing usually employed 
is placing a drop of solution on filter paper, anda drop of ferric chloride 
a short distance from it on the same paper ; then to note, as the drops of 
liquid spread, whether or not a blue coloration forms at the point of con- 
tact. If, however, when the titration is found to be approaching com 
pletion by this method, asmall quantity of the solution is carefully 
filtered off through a small but perfect filter, and the absolutely clear 


filtrate contained in a test-tube treated with ferric chloride, then. owing | 


to the depth of liquid, a very much weaker blue coloration can be seen 
than is possible with the spot method; and therefore the filter titration 
invariably comes out higher than the spot test. The same time must al- 
ways be allowed, after the addition of the ferric chloride, for the appear- 
ance of the blue coloration—about two minutes for the spot test, and 
from a quarter to half a minute for the filter test. The same precaution 
must be taken after adding the copper; and all calculations must be 
based either on the spot or the filter titration, or the mean of the two. 
When sufficient copper solution has been added the blue coloration gives 
way to a brownish tint which can be clearly observed after filtration, 
especially if a very small quantity of a dilute solution of a thiocyanate 
is added. 

After completing these investigations the author adopted the following 


method of analysis: The entire sample of 200 to 250 grammes is dried | 


at from 50° to 60° C. for five to six hours, weighed for moisture, then 
pulverized and passed through the sieve. If any sawdust is present this 
remains on the sieve, and is weighed separately. Next, 10 grammes of 
the sifted material are treated with 50 c. c. of a 10 per cent. solution of 
potassium hydroxide (potash) in a flask marked at 250 c. c. and 255 c. e. 
either for 15 hours with frequent agitation, or for 16 hours and shaking 
frequently during the first and last two hours. The flask is then filled 
to the 255 c. c. mark and the contents filtered. 
filtrate are run into a hot solution of ferric chloride, containing 60 gram- 
mes of ferric chloride and 200 c. c. of hydrochloric acid (having a spe 
cific gravity of 1.19) per liter, and filtered hot (about 80° C.) through a 
folded filter (13 centimeters diameter), and best covered over in a hot 


The sample | 
The | 
C. for five to six | 
It | 


, |small quantities by being decomposed. 


Next, 100 c. c. of the | 





| 
| water funnel. 


The precipitate is washed with hot water, but not for too 
| long a time. 


The filter is now spread out in a porcelain dish, and the 
| precipitate decomposed with 20 c. c. of 10 per cent. potash ; care being 
| taken that none of the Prussian blue escapes decomposition. The liquid 
is washed into a 250 c. c. flask and tested with sodium nitroprusside for 
sulphureted hydrogen. Failing an immediate and distinct reaction, 50 
or 100 c. c. of the filtered liquid are titrated direct, adding 2.5 c. c. or 5 
c. c. of sulphuric acid (strength, 1 of acid to 5 of water). If sulphureted 
| hydrogen is present the unfiltered liquid is treated with 1 or 2 grammes 
of lead carbonate, filtered quite clear and titrated. The copper sulphate 
solution contains from 12 to 13 grammes of the salt per liter; and it is 
| standardized by titration with a solution of pure potassium ferrocyanide 
containing 4 grammes per liter. The same quantity of acid must always 
be added for titration, and the precautions noted above in regard to time 
must be observed. When precipitation as Prussian blue only has been 
used for purifying the extract, calculations may be based on either the 
spot test or the filter titration ; but when lead treatment has also been 
resorted to, only the filter titration may be used for calculating the per- 
centage of ferrocyanide present, which is ascertained by using the fol- 
lowing formula, where a = the number of cubic centimeters of copper 
solution required for the titration of 50 c. c. of the solution containing 
10x ?x1= 0.30 gramme of the substance under examination ; and b = 
| the number of cubic centimeters of copper solution required for titrating 
of the standard potassium ferrocyanide solution containing 0.20 


Then, 


50 c. e 


gramme of the salt. = percentage of potassium ferro- 


a 
b x 0.04 
cyanide in the substance dried at 50° to 60°. 
The numbers obtained for potassium ferrocyanide may be converted 
| into the corresponding numbers for the several cyanogen compounds by 
the use of various factors. If p = percentage of potassium ferrocyanide, 
then 


p x 0.511 = percentage of hydro-ferrocyanic acid. 
px 0.678 Prussian blue. 

pxo0 869 cyanogen. 

p x 0.383 hydrocyanic acid. 


As a rule the spot and filter titrations only differ to the extent of from 
0.2 to 0.6 c. ec. when from 8 to 12 c. c. of the copper solution of the above 
strength is used ; and the addition of the last 0.2 c. c. of copper solution 
generally results in blue coloration, changing to brownish, or even to 
however, when the filtrates from 
the copper precipitates give persistently green or greenish yellow color- 
ations with iron. Another exception is sometimes encountered. Most 
filter papers contain sufficient iron to give the blue reaction without ad- 


colorlessness. There are occasions, 


ding more iron; and with pure ferrocyanides and most samples of spent 
material, the results registered by spot tests made with or without added 
But, on the other hand, in some instances the result re- 
corded with iron is higher than that shown without iron ; whilst the test 
obtained with the filter titration comes out very much higher still. This 
anomalous behavior the author considered to be due to the presence of 
substances which become converted into ferrocyanides, but which are 
not present as such, and should not be regarded as of equal chemical 
value. It is for this reason that, in the author’s opinion, the percent- 
ages of iron or cyanogen are unsuitable data on which to base calcula- 
tions for ascertaining the percentage of ferrocyanogen in spent material 
containing these particular compounds. 

Many experiments were instituted to investigate the character of these 
Firstly, it was found that the two spot tests could be made. 
to agree by precipitating ferrocyanides twice as Prussian blue; but still” 
the spot differed from the filter titration. To ascertain the character of 
this substance which caused the difference, varying quantites of copper 
solution were added tothe extract of the spent material ; and, after fil 
tration, the filtrate was poured in hot ferric chloride solution in the 
| usual way, the precipitate so obtained being titrated, and the solution 

from it filtered and subjected to a similar course of treatment. Various 
| periods, too, were allowed to elapse between the experiments. More 
washing was tried; and more agitation, and sundry other alterations in 
the conditions of experiment, were essayed. The result was that the 
| solutions were found to contain substances which either impeded the 
precipitation with copper sulphate or which yielded ferrrocyanides in 
It was therefore suggested that 
whenever the anomalous behavior is observed, the material should be 
treated in the following manner, in order to ascertain its true value: 
Add somewhat more copper sulphate than that indicated as necessary 
by a preliminary spot test; for if too little copper solution is added, even 
| pure ferrocyanides gives anomalous results. Then precipitate the fil- 
| trate from this copper precipitate with ferric chloride; decompose and 
| titrate. In order to get sufficient of the second precipitate, more of the 


iron agree. 





| 


substances. 
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| . » . | . . 
original solution may be employed. A further treatment of the solution | the external temperature of the cylinder walls was much greater with 


from the tritration of the second precipitate may be carried out, if it is | the gas burning than without. The initial pressure of steam of the indi- 
thought desirable. In this way numbers will be arrived at which may | cator diagrams was also about 3 lbs. greater, say 10 per cent., with the 
be added as corrections to those obtained in the usual manner; and it will | gas than without. As to the steam calculated from the diagrams at ,', 
be found that the spot and filter titrations become more in accordance | of the stroke, 80 per cent. only of the total steam supplied appeared in 
with one another—the former increasing while the latter decreases. | experiments without the gas flame jackets, and 20 per cent. was missing; 
When material has stood for some time, it ceases to behave in this| While, on the other hand, with gas jacket on, the diagrams showed that 
anomalous manner; and apparently the disturbing substances disappear. | at yy of the stroke all the feed water was present as steam, there being 
: ‘ : 4 : | no missing quantity. 
This accounts for their general absence in material which has been | : = . ” 
stored for a lengthened period, or which has been revivified. The dis- | TABLE I.—Summary of Experiments on a Six-Horse Power Non- 





: a gt e & he , 
turbing substances appear to contain varying quantites of iron and cy- | Condensing Steam Engine, with and without Gas Flame Jacket, at 
anogen, and also a small amount of sulphur. In their presence the| Bermondsey, 1888. 
gen, and als small amount of sulphur. In their presence wonens with Gas Jacket, 
spot test gives results too low; and the filter titration yields results above Gas Jacket. eal 
. . “ . “ . a. . 4 ¢ NY . y ¢ y 

the truth. The only alternative for the fractional titration just described | Experiment......... -s+seees No.3 No. a No. 9 No S 
‘ ; ate, 1888 ..... ieee beween dees July26 July28 July: uly 3 
is an agreement between the vendor and purchaser as to what estima Date, 1888 July26 July28  July3i July 31 
s , , : Pg “chaser as at estima- : . ? 7 ou 

ag: _— “ a ie a ram min aetae awa 4hours 4 hours wie 3 hours 


tion is to be taken as representing the value—perhaps, for instance, a Feed water— 
mean of spot test without iron and a filter titration. The anomalous} eed water per I.H.P. per hour 44.4lbs. 34.1]bs. 33.81bs. 34.8 Ibs, 
materials are not frequently met with in Cologne; and therefore the or-| ] H. p.— 





dinary method described by the author generally answers. It must be] I. H.P. by diagrams........... 6.26 6.17 6.33 6.31 
remembered that the value of the stutf depends not only on its power of | Ordinary London gas— 
absorbing sulphureted hydrogen, but also on the amount of ferrocyano-| as burnt in Bunsen burner per . te 
: : ° : NU ocr deve cues ke ....e-. Ocu.ft. 49eu.ft. 40cu.ft. 35 cu.ft. 
gen contained in the spent material, and the larger the proportion of 
the ferrocyanogen to the sulphur, the greater is its value. Temperature - ; a 
. : External temperature of cylin- 
— = — der walls at top....... cwon ee te S. gia 335° F. 
. ; ; Steam pressure above atmosphere— 
Experiments on a Steam Engine, the Cylinder of which was!  jpoijler pressure................ 35.51bs. 35.4]bs. 35.4]bs. 34.5 Ibs. 
Heated Externally by Gas Flames. Initial pressure in cylinder.... 31.7]lbs. 34.71bs. 34.7lbs. 33.8 ]1bs 
————— Speed— 
At a meeting of the Institution of Civil Engineers (England), Mr. Revolutions per min. (by coun 90.73 90.79 89.7 90.1 
7 a $ . fF x WEP) ccccccccese eesccccccces Welt WU. Gs OY. 4 JU. 
ae Sen aceernaied the Sellowing : Total revolutions... ... (1. 21,776 = 21,790 16,147 16,218 


In the following experiments an attempt has been made to determine | Steam, from diagram 
how far cylinder condensation can be prevented, and an economy of| Steam per I.H.P. per hour, cal- 
steam realized, by heating an engine cylinder externally by gas flames, culated - m diagrams at ;'5 
so as to raise its temperature considerably. ,__Stroke (Ibs.).....--. oh 
: a ‘ Pie: : Percentage of steam used, shown 
The engine was of the horizontal single cylinder type. Diameter of} oy diagrams at ,', stroke....... 80 101 1014 
cylinder, 8,', inches; stroke 14 inches. It was coupled direct to a rotary EK : ' th S -»-H sy 
. ; s I1.—S txeperiments with Same Six-Horse Ste 
gas exhauster used merely to pump air so as to absorb the power. One TABLE II.—Summary of Experiments with Same S a a 


an 


x 


87 34.42 34.37 








set of experiments were made non-condensing and one set condensing. | Engine, but Condensing, with and without Gas Flame Jacket, 1688. 
In the latter case communication was made with the condenser of a fac- | Jacket, bata al 
tory engine, so that the air pump discharge of the experimental engine| Experiment...... Lateewetes’ Ga No. 4 No. 3 No. 2 
could not be measured. The feed water was carefully measured in all Date, 1888............ pho ging. ° ine. ° aoe. - 
the trials, and indicator diagrams were taken frequently from both ends | Duration on aaa = ee — 
of the cylinder. | go per H.P. per hour..... 38.5 lbs. 30.7 1bs. 30.31bs 
The arrangement of the gas jets was necessarily somewhat imperfect; ~ to i , 
but every care was taken to insure accuracy in recording the results.| “| Pp. A 5.61 6.05 5.47 


Several experiments were made both with and without the gas flames. | Ordinary London gas— 
When using the gas flames the quantity of gas burned was varied. The| Gas burned per hour, Bunsen burner 0 cu.ft. 35 cu.ft 28 cu. ft. 
Bunsen burners were placed quite close to the cylinder externally, and | Temperature 








the flames reached about half-way round the cylinder. External radia- External temp’ture of cylinder walls = me ; ? 
tion was prevented as far as possible by sheets of asbestos, the products} _ taken at top........... scovevense MMe Ms _ ©. veoh 
pansion was constant in all the experiments, as there was no separate ex- | Initial pressure in cylinder.......... 14.8 lbs. 15.3 lbs. 13.2 lbs. 
pansion valve. Speed— . 

Results of the Experiments.—These are given in the following ta- Revolutions per minute (by counter). 92.27 92.66 90.16 
bles. It will be seen that the temperature of the cylinder wall when the| Total revolutions........ teeeeeesee 16,680 16,680 16,230 


gas flames were used was generally much above that of the steam ad- 
mitted. 


Steam from diagram 
Steam per I.H.P. per hour. calculated 


Th os ee 1 : ; from diagrams at ;°; stroke ....... 28.3 27.3 27.3 

ere 18 a < ecic ea economy of steam when the gas flame jacket is Percentage of steam used, shown on dia- 

used, but against this must be set the cost of the gas used. This will eee 73.5 89 90 

vary in different localities, and the commercial gain will be the ditfer-| Table ll. With and without Gas, Condensing.—Comparing experi- 

ence of cost of the fuel saved and the gas used. ment No. 4 with No. 2, there is an economy due to the gas flame jacket 
Since these experiments were made, a better mode of burning the gas phan cent. in feed wpe? a — ae eee on with 

same pressure of steam , Speed } sion. 
has been adopted. about the same pressu Ts , po I P 


: a The temperature of the external cylinder was greater with the gas. 
Professor Dwelshauvers Dery, of the University of Liege, was much The initial pressure of steam was also greater with the gas. In the 
interested in this novel way of heating the cylinder, and, at his request, | steam calculated from the diagrams at ,*, of the stroke, 73 eer cent. only 
copies of the results were sent to him. He has carefully analyzed these — on the diagrams in the experiments without the gas flame 
results, and compared them with experiments in which two other ways!" Tn the experiments with the gas flame jacket 90 per cent. of the total 
of reducing cylinder condensation were used. In Mr. Willans’s exper-| steam used wasshown on the diagrams, or a diminution of condensation 
iment the amount of cylinder condensation, reckoned per indicated | of 17 per cent. ; 
horse power, is reduced by increasing the speed of the engine. In Pro-| , Comparing the two sets of pies cot —. I. and aes IL., _ 
fessor Hirn’s experiments the condensation is diminished by superheat- jacket gives a rather greater effect in the non-condensing set than In the 
. ; : ; 7 condensing. The experiments made with increased quantities of gas 
ing the steam. The comparison of the economy obtained by these three | show that after the cylinder metal had been raised to a certain tempera- 
methods is instructive. | ture the extra quantity of heat seemed to have no beneficial effect what- 
Table I. With and without Gas, Non-condensing.—Comparing ex- | a sy types nore was partly radiated externally and partly 
i No. 3 with N — ‘ . | passed away with the exhaust. i . 
curiae o. 3 with No. 9, there is an ee of 24 ond cent. in feed | <A few trials were made at 45 revolutions, and there was still an econ- 
water indicated horse power per hour, and this with practically the same | omy due to the gas flame jacket, but not nearly so marked as at 90 revo- 
pressure of steam, power, speed and expansion. It will be noticed that | lutions. 
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Mechanical Progress—the Past and Present Contrasted. 
oo 

[A paper read by Mr. George B. Price, before the Franklin Institute, 
and reprinted from the Society’s Journal. | 

The purpose of this paper is to indicate something of the wonderful 
growth of our manufacturing industries in the last 20 years, and to call 
attention to the wide difference in systems, marking this from previous 
epochs, especially the introduction of the draughting room as one of if 
not the chief factor in promoting this unparalleled growth of mechanic 
arts. 

To show the invariable superiority of one method over all others for 
accomplishing a purpose, and to be able to prove by many notable ex- 
amples the unquestionable value of such method, is to show at once the 
road by which the live men of to-day are winning a deserved success 
and a very possible cause of partial failure to those who are yet unac- 
quainted with the very radical change in the situation. | 

Nothing is truer to this century than the oft-heard phrase ‘‘ The | 
world moves on.” | 

Time was when men were satisfied with candle light. 

The ship in which Columbus sailed was doubtless looked upon as a 
noble craft. Men for centuries plowed the earth with wooden plow 
shares, and the smith at his forge was the nobleman in mechanical skill. 

Our century, with its myriad wheels of invention, looks back upon 
those times as upon a world in its infancy. It was in its infancy. Then 
men toiled as best they know how, and with commendable zeal con- 
structed the argosies that have floated humanity to the portals of a 
new age. 

From those portals a new light is shining with promise of untold | 
wealth. The rapid accretion of knowledge in the scientific world has 
evolved principles that men knew nothing of, even a century ago; but 
which, being recognized and practically applied, are stimulating the 
great world of industries, abrogating the old and instituting revised 
methods, to such an extent that men have now grown perfectly familiar 
with the quotation that ‘‘things are not now done as they used to be.” 
How very true! Instead of a small wooden hull, drifting uncertain] 
upon an almost impassable sea, we have now the advantage of swift and 
massive ‘‘ocean greyhounds,” whose grace and perfection tell of a new 
world of mechanic arts. The smith at his forge, toiling with scarce- 
requited labor to express in rude form the conceptions of his individual 
brain, has given place to our splendid machine shops and great foun 
dries, equipped with ‘‘ plant” that now makes easily possible what once 
had been more than a Utopian dream. 

The secret of all this change, this wonderful accretion of the wealth 
of the world, is the genius of invention, controlled by scientific knowl- 
edge and wrought out by the subdivision of labor, 

This means, when practically applied to our present subject: First, 
the conception, in one or more minds, of the elementary ideas of an in- 
vention. To embody this invention is the work, next, of the mechani- 
cal engineer, whose province it is to consider the various principles of 
construction that enter into the combination; to adjust the different 
parts to each other and the whole, having regard to the required solid- 
ity, stability, flexibility, simplicity and economy, as well as the most ap 
proved or possible methods of casting, welding, finishing and joining 
those parts, considerations which may not only affect the ultimate prac- 
ticability of the invention, but, according to the manner in which the 
subject is treated, will depend largely the grace, symmetry and perfec 
tion of the machine. 

The position of the mechanical engineer, in this early stage of the work, 
is a8 unique as it is important. He is like the doctor who is versed in the 
principles of medicine, but who, according to his appreciation of the 
conditions of the case, not less than the ingenuity of his resources, may 
often build up the patient speedily and lastingly, or only partially and 
imperfectly. 

The physician of known ability is quite likely to be the cheapest in 
the end; so the timely employment of the engineer is almost certain to 
mean the best construction of the work proposed, in the shortest time, 
and with the most economy in ultimate cost. 

From the hands of the engineer (who should follow up and superin- 
tend the subsequent construction) the plans and specifications go into 
those of the several workmen who are individually instructed, by the 
drawings, as to the proper way of working up their respective details. 
There is in this way no clashing or confusion, each man being responsi- 
ble for the correct production of his part. 

Such seems to be the true explanation of the economic principles of 
the subdivision of labor. 

Men have found out principles, and that the most progress is made 
and wealth more rapidly accumulated when the several stages of any 


| year recognizing more forciply 





piece of work are each guided and controlled by those who have made 
that part their special study. 

We have a very limited idea of the subdivision of labor when we 
think of it only as a number of men being divided into groups for the 
This, indeed, is sub- 
It presupposes 


several manual operations in forming, say a pin. 
mean more than this. 
antecedent skill and varied ability of a high order. 
Before the finished product was possible, an intricate pieca of machin- 
which further presupposes not only skilled mechan- 
ics, but an inventive genius, and an ability, of somebody, to understand 
the requirements and correctly portray on paper the many parts, in de- 
The designer was quite as necessary as the in- 


division of labor: but it should 


ery had to be built 


tail, and as a whole 
ventor or the workman 

Let it be remembered, then, that the workshop, though necessary for 
the practical embodiment of the invention, is yet distinct from the in- 
The invention must be clearly conceived and plainly drawn 
on paper, clearly and in carefully and studiously designed, ac- 
cording to the principles governing the particular construction; in 
vholly created and visibly expressed in every detail, 
subject, before it is put into the hands of a 


vention, 


detail, 


short, it should be 
by one who is master of the 
single workman 

but not over-sanguine men have con- 
ceived a general notion of some invention, involving mechanical prin- 
they knew little or nothing, and have 
hundreds—perhaps thousands—of dollars in 


How many ambitious, bright 


ciples of which, most like ly 


thrown away time and 


blundering along—time and money that might have been saved had 
they started aright. Most assuredly it can be said, with emphasis, no 
matter how great or how small the new work proposed, construct ,it 


first on paper! 

manufacturers and machinists everywhere are every 
the value of this method, and recogniz- 
Look into our best workshops of to-day; the 
foundries and machine worksthat turn out our exact machinery, 
yating palaces; in all you will find—not ‘‘a 
periment, but a well-constituted, thor- 
Here the work is first really con- 
the varied problems carefully throught out, the 
oned to their several functions: then the 
given their parts, and the whole 
to perfect completion. This is the 


Progressiv¢ 


ing it, are growing richer 
grreat 
our fine locomotives, our fi 
rule of thumb” and endless e. 
oughly superintended drawing room. 
paper 


many parts fitted and proport 


structed, on 


artisans and workers are 


various 
structure grows uniformly, rapid]; 


new way It has come to stay 


It might be interesting to some to have described the actual working 


routine of one of our largest and most successful manufacturing estab- 


lishments—the great locomotive works, whose world-wide reputation has 
made the American locomotive famous as a competitor on almost every 
line of One might naturally conclude 
that the system preferred by such a firm, after years of fruitful experi- 
ich turns out two completed locomotives a day— 


railroad in the civilized world. 
ence—the system 
ought to have superior merit ; and if any doubt of this should remain in 
any one’s mind, it should be fully dispersed by the further announcement 
that the virtues of that same system are being appreciated, and as far as 
possible imitated, by competitive concerns, whose capacity and business 
are being rapidly enlarged in consequence. 

Let us, then, take a swift glance through the said establishment, begin- 
ning with the draughting room, properly the starting place for our in- 
Here, in a well-lighted, ample apartment, are a number of 
These are un- 


spection. 
draughtsmen, many of them brought up in the service. 
der the supervision and direction of a superintendent, who originally de- 
cides upon the plan of each locomotive to be built, estimating its capabil- 
ities and requirements. Instructions and a specification are then given 
to a draughtsman in charge, who carefully constructs on paper eleva- 
tions the complete locomotive. The detail 
drawings are then executed on stiff cardboards, or other materials suited 
to stand shop wear, and after passing satisfactory inspection of the exam- 
iner of drawings, are given out, carefully numbered and registered, to 
the respective shops. No work can be done in any of the shops until 
this is done, thus manifesting the high importance which this successful 
establishment attaches to correct drawings as the starting point for all 
construction. : 
In the shops, the many details are each carefully wrought out, ina 
strict conformity to the drawing, and, as completed, sent to the erecting 
shop,where, under competent foremen, the various parts are rapidly ad- 
justed, each falling into its proper place, and in an incredibly short time 
the completed locomotive is breathed into by the breath of its steam life, 
and starts upon its career, a giant of force and monument of engineer- 
ing skill. 
Time was when a complete preliminary drawing was hardly known in 
a machine shop. Then, men blundered, and blunders are always costly. 
Time will be soon, when a machine shop without its drawing room, its 
| superintending engineer, will be but a lingering reminder of an experi- 


and sections necessary to 
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mental age before men had learned the true source of progress and 
wealth. 

Those that still cling, like the smith of old, to the methods of a by- 
gone age, are falling behind in the race, for while, in a sense, they may 
be laboriously building up a small trade, others, taking advantage of the 
proved better methods of success, will be forging ahead into enviable 
wealth. 

The former has been left behind, not because of inferior ability in his 
lize, but because he has lost time in trying himself to do what another 
could have better done, with less expense to him. 

There is another and concluding thought that should give hope to ev- 
ery man in the mechanic world. 

As his craft grows into closer relationship with the great world of sci- 
ence about and above him, it will certainly lift him to a higher plane. 
Men are everywhere realizing, as never before, the everlasting truth of 
fixed principles and universal law governing all things. If a house 
falls, a bridge gives way, a dam bursts its confines, it is no longer an un- 
accountable event. Something was deficient. The capacity to detect the 
cause, the power to avert the evil by a scientific knowledge of the prin- 
ciples of construction, is, of all knowledge, the most useful, while its 
possession, in proportion to its completeness, should raise its possessor to 
the first ranks among men. 





ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
—— 

INVESTORS might do well to write to Mr. C. E. Hequembourg, Presi- 
dent of the Bradford Gas Light and Heating Compauy, Dunkirk, N. Y., 
respecting the advertisement inserted by his order in this issue of 
JOURNAL. Under it he offers for sale a complete water gas plant hav- 
ing a capacity for the daily production of 60,000 cubic feet of gas. 


Supt. Geo. W. Hunt, of the West Troy (N. Y.) Electric Light Com- 
pany, gives the report that that plant is to be sold to the Municipal Gas 
Company, of Albany. To which we might add that the proprietors of 
the latter are in no wise anxious to succeed to the ownership of the 
former. 


WE understand that the five gas wells yielding natural gas in the dis 
trict of Stockton, Cal., cost a total of $26,600, which seems to be a rather 
big investment when viewed in the light of the output secured, the lat- 
ter being put at less than 250,000 cubic feet per diem. 


In our last first mention was made of the report submitted by the 
special committee of the Boston, Mass., Common Council, appointed to 
determine whether the method of manufacturing gas pursued by the 
Boston Gas Company at its Prince street station was injurious to the 
health and comfort of the citizens of the vicinity. In completion of that 
mention we herewith submit the report in full, together with the action 
subsequently taken thereon by the Council: ‘‘ Your committee respect 
fully report that they have completed their investigation and listened to 
considerable testimony upon the subject from the residents in the dis- 
trict, and are convinced that a great deal of annoyance and discomfort 
is caused by the method employed in the manufacture of gas. The evils 
complained of are chiefly the dust, noise and smoke which result from 
and are occasioned by the different processes carried on in the manufac- 
ture, and your committee are of the opinion that some steps should be 
taken, if possible, to relieve the citizens of the North End living in the 
vicinity from the annoyance to which they are subjected ; and they ac- 
cordingly respectfully recommend the passage of the following order : 
Ordered, That the Board of Health be requested to investigate the meth- 
ods employed in the manufacture of gas at the gas works on Prince 
street to ascertain whether some relief cannot be secured to the residents 
in the vicinity from the annoyance and discomfort resulting therefrom." 
The report was accepted and the order was passed. We supposed orig- 
inally that the special committee had decided to base its report upon the 
ground that the residents of the North End were being ‘‘discomforted ” 
because of the purifying arrangements in vogue at the Prince street sta- 
tion, for that is the great peg whereon Councilmanic smelling commit- 
tees usually hang their objections after a visit to a gas works. The real 
presentment, however, is so absurd as to hardly call for second thought, 
much less to call for the intervention of the Board of Health. If ‘‘ dust, 
noise and smoke” are to be bars to the operation of manufacturing es- 
tablishments in Boston, we imagine that many enterprises in that city 
will have to be ‘‘ investigated” by the local Board of Health. 


A CORRESPONDENT sends the following regarding the recent move- 
ment at Laconia, N. H., for the organization of a new lighting 
company: ‘‘I have read your items about the formation at La- 
conia of the Winnipiseogee Gas and Electric Light Company, and 
trom the tenor of the same I judge you to be under the impression 
that the organizers intended to operate a company in some New 
Hampshire town at present not supplied with electricity or gas. 


With that understanding, I herewith send you some particulars con- 
cerning the intention of the company’s promoters. An adjourned meeting 
of the Directors of the Winnipiseogee Gas and Electric Light Company 
was held at the office of Messrs J. W. Busiel & Co., Laconia, on the 
first inst., when the matter of a permanent organization was taken up, 
The election for officers resulted in the following choice: President, 
John S. Crane; Vice-President, S. B. Smith; Clerk, Frank Edgerly, 
Treasurer, M. L. Meleher. A committee of three was then named— 
Messrs. Jno. S. Crane, H. W. Burgett and G. Busiel—to confer with 
the Directors of the old Laconia Electric Light Company, with a view 
pto purchasing the plant and franchises of the latter corporation. The 
meeting thereupon adjourned. On the day following the committee 
devoted themselves to the purpose outlined, and while no definite con- 
clusions were reached, it may be said that the preliminary negotiations 
were all in favor of the new Company’s proposition. So much for the 
actual state of the case as it stands at the time of writing—November 7, 
While this has on its surface all the elements of a seeming opposition 
company, the circumstances, in my opinion, justify such a proceeding. 
To put it briefly, two companies cannot occupy the field here with profit 
to both, and there is no denying the fact that a great deal of dissatisfaction 
has been manifested toward the management of the old Company and 
its method of doing business. been of the best for 
some time back, and the most woeful delinquency is chargeable to the 
In fact, the de- 
fective supply was so pronounced that a considerable sum in fines, or 
rebates, has been taken by the town from the quarterly bills submitted. 
Even admitting that the old Company was the first to furnish electric 
lighting in Laconia, and while much charity has been vouchsafed it, on 
that account, for its miserable performance under its charter, the point 
has been reached where justice to the town’s interests must override the 


Its service has not 


account of the street lighting (are system ) contract. 


gentier virtue. Of course, whether the proposed change will better the 
position or not remains to be seen; but it is measurably certain that an 
improvement will result. Further, whether a consolidation or substitu 

tion is effected—and I think the latter will be the result of the present 
movement—it is beyond doubt that the old Laconia Company’s plant 
cannot remain in its present situation, and yield any sort of acceptable ser- 
vice; simply because of inadequacy of space, power and plant. Of course 
all this is highly entertaining to the proprietors of the Laconia Gas Com- 
pany, who have been adding largely to their plant—an addition of about 
50 per cent. to the Company’s holder capacity is now about completed- 

and their business progresses in a way that must give them great satis- 
faction. In the final outcome of the transactions I would not, in fact, 
be greatly surprised were the Gas Company successful in absorbing the 
entire right to supply gas and electric light in Laconia. Its proprietors 
certainly could be depended on to handle the business with satisfaction 
to the people.—R. 5.” 


ARTICLES incorporating the Germania Gas Light Company, of San 
Francisco, have been filed by Messrs. J. Wiesender, I. G. Saftig, I. F. 
Holling, J. Zeller and P. Larimee, who assert that out of the $100,000 
of capital, the sum of $63,500 has been actually subscribed. 


THE Board of Selectmen of Randolph, Mass, have granted the proprie- 
tors of the Randolph and Holbrook Light and Power Company the 
right to operate gas and electric light plants and an electric railroad in 
the villages named. 


A WasHINGTON (D. C.) authority says that the appropriation bill for 
the year 1889-90 contained a provision that the ‘‘ Commissioners shall 
investigate and report to Congress what deduction can be made for gas 
and electric lighting, both for annual and 5-year contracts,” and author- 
izes them to invite proposals for supplying light at reduced rates. To 
enable the Commissioners to comply with this provision, Major Ray- 
mond recently submitted a report with reference to the matter. With 
respect to gas lighting Major Raymond decides that the price now paid 
($20 per lamp per year) ought not to be reduced for a 1-year contract, 
but that a reduction of from 25 to 50 cents per lamp may be made should 
a 5-year contract be authorized. He says that the municipal service of 
the Washington Gas Light Company has been greatly improved dur- 
ing the last two years, and is now the best in the United States, so far as 
concerns the quality and illuminating power ofthe light, The cost of the 
public electric lights has been determined from statistics of electric 
lighting gleaned from many districts throughout the country, supple- 
mented by deductions presented by Major Raymond on his own ac- 
count. The cost as determined by the figures from other cities is re- 
turned at 57.6 cents per light per night—2,000 candle power arcs, on all- 
night schedule—while the Major’s deductions put the cost per night at 58.9 





cents per light. From these figures Major Raymond concludes that 60 
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cents per arc per night is not excessive for an underground system of dis- 
tribution. In concluding his report, Major Raymond says: ‘‘ Throughout 
this investigation I have assumed that the Government is to pay a fair 
price for its electric light service, like any private consumer. It is to be 
remembered, however, that the electric lighting company enjoys valu 
able privileges, occupying the public streets with its conduits and 
monopolizing the profitable business of private electric lighting in the 
cities of Washington and Georgetown, and for these privileges it makes 
no payment. I know of but one way to determine the value of such 
privileges, and that is by competition. If the District Government were 
authorized to contract for the public lighting with one or more responsi- 
ble companies, after due advertisement, the successful bidders to have 
the privilege of private lighting, I have no doubt the expense of the 
municipal service could be greatly reduced.” 


THE Ambherst (Mass.) Selectmen have received a proposition from the 
Amherst Gas and Electric Light Company to furnish free to the town 
five street lamps (50-candle power each) of the incandescent electric type 
instead of the single arc lamp (2,000-candle power) which the town was 
to obtain under the terms of the Company’s franchise. 
is likely to be accepted. 


The proposition 


THE Boston and Albany Railroad has discontinued the practice of 
lighting two of its fast service passenger trains by means of electricity 
furnished from storage batteries or accumulators. 
are : 


The reasons given 
The great weight of the apparatus required ; the great expense of 
keeping up the system ; the unreliability and low illuminating value of 
service obtained. 


UNABLE to cause the city authorities by ordinary methods to keep its 
laborers from unduly damaging the conduits of the Salt Lake City Gas 
Company—the work of reconstructing the city’s sewers is underway 
the latter has instituted suit against the authorities for damages in the 
sum of $35,000. An injunction to prevent further interference of a sim- 
ilar character has also been applied for. 


THE City Council of Newport, R. I., has voted to make the following 
contracts for the public lighting : The Newport Illuminating Company, 
75 ares—Thomson-Houston system, 2,000-candle power each, all-night 
schedule—at 50 cents per light per night, to run three years ; Newport 
Gas Light Company, gas supplied to public lamps and buildings to be 
charged for at the rate of $1.50 per 1,000 cubic feet. An ordinance was 
also adopted which places the erection and maintenance of all electric 
light current carrying wires under the charge of the Chief Engineer of 
the Fire Department. The bid submitted by the Edison Company was 
identical with that submitted by the Thomson-Houston folks. 


THE increased rates for the domestic supply of natural gas in certain 
districts controlled by the Philadelphia Gas Company have caused much 
indignation amongst the residents affected by the figures. For instance, 
it is said that mixers have been removed from 2,500 stoves in Jamestown, 
N. Y., and that 3,000 burners have been shut off at Erie, Pa. 


WE understand that a son of Mr. Forstall has been promoted to the 
position made vacant by the decease of the late Alfred Arndt. 


THE Louisville (Ky.) Gas Company’s system of distribution has been 
subjected to a thorough overhauling this summer, and several miles of 
new mains have been put down. By the way, the casual visitor to this 
beautiful southern city cannot fail to be impressed with its surprisingly 
rapid development in growth and population. There is no boom about 
the advance, either ; it is steady, substantial and pronounced. 


A FURTHER hint in connection with the Louisville Gas Company is 
given in the promotion of Engineer Barret to the Vice-Presidency, 
which result was reached at the late annual election. We congratulate 
Mr. Barret and the Company. 


OnE of the essentially stable business enterprises of Washington 
Court House, Ohio, is its Gas Company, which stability is not to be won- 
dered at when one remembers that those interested in its management 
are the most progressive men in that thriving community. The Compa- 
ny was organized in 1875 with a capital stock of $50,000, and the works 
were originally arranged for the manufacture of oil gas. This plan, 
however, was soon abandoned, the plant being altered to the require 
ments of the coal process, which is still found to be profitable and 
satisfactory. The candle power of the gas sent out averages 19.50, and 
300 consumers are on the Company’s rolls. Of these about 110 use gas 
for purposes other than for illumination. The rates in effect are 


Illuminating gas, $2 per 1,000; for heating and cooking, $1.50—those 
who use gas for lighting, heating and cooking obtain their entire supply 
at the latter figure; for manufacturing purposes, $1.25. . Every printing 
house in the city—four in number, uses gas power, while the large plan- 
ing mill of H. D. Pursell is also operated by a gas engine, and the city 
also maintains one of these That is a 

ng, and emphasizes what energy can accomplish ; and 
while others of the fraternity are figuring out what their percentage of 
day output to total sendout is, they might do well to bear in mind that 
the Washington Court House Company distributes 35 per cent. of its 
make for purposes other than illumination. No charge is made for put- 
ting in services from main to meter, and what the Company has to sell 
is freely advertised President, Mor- 
ris Sharp ; Secretary and Treasurer, Jerome Penn ; Directors, Morris 
Sharp, Hon. Daniel McLean, Col. H. B. Maynard, F. L. Nitterhouse 
and Jerome Penn. The latter gentleman is what is known “out that 
‘hustler 


motors in its public building. 
pretty good showi 


lhe officers of the Company are : 


way’ asa 


AT a recent meeting of the Gas Committee of Councils (Philadelphia, 
Pa.), the sub-committee having under consideration the subject of the 
Toraya improved wood gas process submitted a report, in which, after 
explaining the process and the result of an inspection of the same, they 
recommended that the process be introduced in one of the stations of the 
city gas works for the purpose of fully demonstrating the advisability of 
its adoption. The committee also submitted an ordinance authorizing 
the Director of Public Works to permit the Company to introduce its 

of the city works, and to extend all facilities to enable 
the ¢ Company to demonstrate the value of the process, provided there be 
no cost to the city in fitti The ordinance 
there be shown any benefits from the 
manufacture of gas by this method, to accept from the Company a suffi- 
cient quantity of gas so m ifactured, and distribute the same so as to 
exhaustive report as to whether it will be to the 
into a contract with the Company ; provided 
gas does not exceed 45 cents per 1,000 cubicfeet. Af- 


t am 


methods at one 
ng up and adapting the works. 
also authorizes the Director, if 
in 
enable him to make an 
interest of the c 


that the 


ity to ent 
cost of the 
ter some discussion the | ordinance were sent back to the sub- 


committee, with instructions to confer with Director Wagner as to the 
Wit 4 


time and place where the experiment can be made. 
THE proprietors of the Citizens Gas Light Company, of Bloomington, 


Ills., have de 


‘cided to put in an electric light plant. The estimated cost 


of the installation is put at $50,00' 
THE Citizens Gas Company, of Bloomington, IIls., has reduced the 
1,000 eubie feet. This is a reduction of 25 cents 


selling rate to $1.75 } 


per 1,000. 


WE regret to report the death. 
of Wm 


an wonk 
gas Wworsgss. 


at his home in Baltimore, on the 7th 
formerly Superintendent of the Elkton (Md.) 


Johnson 


inst., 


THE State Gas Commissioners will to-day take testimony on the ap- 
peal of the Chelsea (Mass.) Gas Company from the action of the Board 
of Aldermen of that city in granting a franchise to the American Fuel 
Company 


THE proprietors of the Stonington (Conn.) Gas Company have deter- 
mined to abandon the dangerous and wasteful plan formerly followed 
of keeping their oil enriching supplies in barrels. A sunken iron reser- 
voir capable of holding 5,000 gallons of oil is underway, and this pro- 
vision will enable the Company to receive its supply from the contrac- 
tors by means of tank cars 

SomE time since we noted that Embley Brothers, of Utica, N. Y., had 
instituted suit against the local Gas Company for damages said to have 
been caused them on account of the removal of a gas meter that meas- 
The case was tried before 
Special City Judge John F. Gaffney, who on the Sth inst. rendered a 
decision in favor of complainants, awarding them damages in $170. A 

: “The 
firm of Embley Brothers entered into business at No. 159 Genesee street, 
Dec. 6, 1888, and made application for a gas meter to the Equitable Gas 
and Electric Light Company, and at the same time introduced electric 
light in their store—both sorts of illumination being furnished by the 
The firm continued this use until February last, when 
the Embleys authorized the Utica Electric Light Company to supply 
them with light. On July 2 the Gas Company removed the gas meter 
from the store, and on August 1 the Embleys, through their attorneys, 

Matteson and Harvey, served notice upon the Gas Company for a re- 


ured the gas supplied on their premises. 


correspondent forwards us the following respecting the case: 


Gas Company. 








730 American Gas 





Light Fournal, Nov. 18, 1889. 








turn of the meter. The Company refused to replace the instrument un- 
less the firm made formal application for same and agreed to pay for 
resetting. 
been paid by them before. On last Monday (4th inst.) the case came be- 
fore Special City Judge Gatfney, Matteson & Harvey appearing for the 
plaintiffs, and W. & N. E. Kernan for the Gas Company. From the 


The applicants refused on the ground that these charges had | 


| smoke have not injured the selling or rental value of the property; that 
the rental value has been decreased by general depreciation of the rental 
values throughout the city; and that the business was conducted as care- 
fully and prudently as an ordinary person would conduct his business.” 
A stay of 20 days was allowed to complete the transcript of evidence and 
perfect an appeal to the Supreme Court. 


evidence it appeared that Embley Brothers simply used gas in the cellar | 


of their establishment and at one desk in the rear of the store, the bal- 
ance of the premises being lighted by incandescent electric lamps. While 
the monthly gas bills were very small—a few cents in some instances— 
these were promptly paid, but the Gas Company finally ordered the me- 
ter to be removed on the ground that the Embleys had ceased to be con- 
sumers—I should have also said that in one month (June) no gas was 
used by the complainants. The Company proved their testimony as to 
quantities of gas used by the bills paid by plaintiffs. The latter simply 
testified that they had always used gas in their cellar and at the rear of 
their store. On the Sth, Judge Gaffney handed down quite a lengthy 
opinion, in which he ordered judgment for the plaintiffs in the sum of 
$170, and found that it was 
gas meter and connections, 
continued to pay for the 
pealed.” 


and to supply gas to the parties while they 


same. The case will undoubtedly be ap- 


A PLEASING SEQUEL TO THE BALTIMORE MEETING.—A very pleasing 
sequel to the recent meeting of the American Association, at Baltimore, 
was the remembrance of Mrs. Chas. H. Dickey by the ladies who accom 
panied the members to that city. Owing to illness, Mrs. Dickey was un- 


able to take the part in the reception and entertainment of the fair visit- | 


ors that had been planned and hoped for by her. But so constant and 


painstaking were the efforts of her husband in fulfilling his very agree- | 


able duties as Committeeman in special charge of the entertainment of 
the ladies, that his pleased charges made up a tidy purse among them- 
selves to purchase a souvenir to be presented to Mrs. Dickey in 
remembrance of their enjoyment of the many good things provided for 
them by the ubiquitous Charles. The ladies decided thata bracelet would 
be the proper thing, and duly commissioned Capt. White to make the 
investment. The Capt. promptly associated Mrs. Capt. on the com- 
mittee, and her taste is evident in the very neat and pretty bracelet which 
has found its way to the arm of Mrs. Dickey. Both Mr. and Mrs. 
Dickey were much surprised by this very kindly act of the gas sisters, 
and have united in a very pleasantly worded letter of thanks which the 
Captain is thinking of making the basis of an extended series of calls 
upon the forty or fifty fair contributors. 
traveler, and the ladies may see him and the letter yet 


The Captain is an experienced 


THE Newport (R. I.) Gas Light Company is installing a water gas ap 
paratus (ian the shape of .an auxiliary plant) calculated to produce 
100,000 cubic feet in 24 hours. 


‘‘ THE old Council Bluffs (Iowa) Gas Company has secured control of | 


the Council Bluffs Electric Light and Power Company, and the former 
is now in charge of both plants. The tower and pole systems of arc 
lighting are operated, and I may say that the proprietors do not seem to 
be greatly impressed with the incandescent division of their electric busi- 
ness, either as to availability or profit. In any event they propose to 
keep its development at the minimum. Hitherto the Company has 
manufactured nothing but coal gas, but plans are now being drawn for 
the alteration and enlargement of the works, with the intention of adapt- 
ing the same to the generation of water gas. Good gas coal costs $9.50 
per ton here, and the ruling gas rate is $2.25. 
and heating, and the use of gas for power makes good headway here, and 
it is about settled that when the Company’s new plant has been com- 
pleted the gas rate will be put at $2 per 1,000. Our friends in the East 
can rest assured that the Council Bluffs Gas Comapny means to keep 
up with the bandmaster.—E. P. C 


” 


AT arecent session of the Louisville (Ky.) City Council the office of 
Electric Light Inspector was created, and a resolution was passed recom- 
mending the Legislature to amend the charter of the Louisville Gas 
Company soas to permit the latter to supply electric currents for light, 
and power. 


IN the case of Soloman Bergman against the St. Paul (Minn.) Gas 
Company, in which plaintiff asked for damages, on the ground 
that the operation of the gas works depreciated the value of tene- 
ment property owned by him, the jury returned a verdict for defend- 
ant. The findings were as follows: ‘‘That no greater volume of 
smoke and offensive odors issued from the gas works since the enlarge- 
ment of the same than was the case before; that the gaseous odors and 


incumbent upon the defendant to replace the | 


Gas stoves for cooking | 


AT a meeting of the Columbus (Ind.) Council the question under dis- 
cussion was the public lighting contract. The proposition submitted by 
| the Citizens Electric Light Company (controlled by the local Gas Com.- 
| pany) was as follows: To furnish the required number of 2,000-candle 
| power ares, on a moontable, lights to burn from dark until midnight, 
| for $52.12} per arc per annum, or on a rate of $72.33} each if all-night 
The special committee appointed some 
months ago to inquire into the feasibility of the city owning and operat- 
ing its own plant presented its report, which recommended the adoption 
of the following: That the Waterhouse system offered by the Westing- 
house Company be installed, under the proposition to construct a plant 


lighting was determined on. 


equal to the supply of 60 half-ares and 24 incandescent (20-candle power) 
lamps, the latter to be used for lighting the city offices and the water 
works ; the plant to be located in the water works pumping station, and 
the motor power to be furnished by the city. For this the city is to pay 
an annual rental of $1,714.16, the payments to cover a period of six 
years, at the end of which period the plant is to become the absolute 
property of the city. The expense of operation is to be borne by the city 
The report of the committee was accepted, and the contract was ordered 
lsigned. Summed up ina few words, Columbus has agreed to pay the 
Westinghouse Company something over $10,000 for a portion of the ap 
paratus necessary to maintain a 65-light (half-are) plant. In completion 
of the farce, it should be added that the city is to pay all expenses of 
making the necessary changes at the water works station. 


THE new management of the Hastings (Neb.) Gas Light Company is 
as follows 


H. A 


President, L. Patterson; Secretary, Jno. Van Liew; Supt., 


Patterson. 


THE Committee on Gas, Oil and Electric Liglits of the Chicago City 
Council has reported favorably on the resolution referred to it last Sep 
tember which provides for a committee of five to act with the Mayor in 
making the necessary inquiry and investigation to determine if it is 
desirable or feasible for the city to manufacture and furnish gas for 
lighting and heating to the city and to private consumers. The report 
was adopted. 


UNbDER the new agreement between the Gas Trust and the authorities 
th 
| $20 per annum each, whether the same be located in the city proper o1 
jin the suburbs. The gas lamps maintained amount in round numbers 
to 24,000, and as the rate formerly charged for each lamp amounted 
to an average of $25.25 per annum it will be seen that the new schedule 
means a large money saving to the city. 


of Chicago, former will light all the public gas lamps at the rate of 
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A Correction by Mr. E. C. Jones. 

Boston Gas LiGut CoMPANY, OFFICE OF THE WORKS, 
NortH END StTaTION, 609 COMMERCIAL ST., 

Boston, Mass., Nov. 9 


( 
, 1889. | 





|To the Editor AMERICAN GAs LIGHT JOURNAL: 

| In your report of the discussion of my paper on ‘‘ Leakage and Con- 
| densation,” recently read before the American Gas Light Association, 
|the line, ‘‘ From each square centimeter of the earth’s surface there is- 
| sues every year 44.4 degrees of heat,” should read, ‘‘ From each square 
centimeter of a horizontal section of the earth’s surface there issues every 
year 41.4 gramme degrees of heat.”’ 





Will you kindly publish this correction in your nextissue and oblige, 

Yours, truly, E. C. JONES. 
JERSEY City, N. J., Nov. 11, 1889. 
To the Editor AMERICAN GAs LIGHT JOURNAL: 

In the discussion on Prof. Love’s paper, at the Baltimore meeting of 
the American Gas Light Association, I made a mis-statement as to the 
‘relative amounts of air required for the combustion of hydrogen and 
‘carbonic oxide. This I almost immediately corrected. The reports of 
|the proceedings contain my mis-statement, but the stenographer seems 
| to have omitted its withdrawal. Thisis annoying, and I shall be pleased 


|if you will give this space in your columns. Yours, truly, 
ROLLIN Norris. 


And another from Mr. Norris. 


Unitep Gas IMPROVEMENT COMPANY, 


| 
| 
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GAS LAMPS. 
G. Shepard Page, New York City. ..........--..eeseeeeeeees TOM 
Standard Gas Lamp Co., Phila., Pa............-.++. . 72 
Welsbach Incandescent Gas Light Co., Phila., Pa 734 
PURIFIER SCREENS. 
John Cabot, New York City 
Geo. A. Mills, Baltimore, Md 
GAS STOVES. 
American Meter Co., New York and Philadelphia.... 
The Goodwin Gas Stove and Meter Co., Phila. Pa .. 
STREET LAMPS, 
J. G. Miner, Morrisania, New York City 
Bartlett Street Lamp Man’fg Co., New York City 
BURNERS. 
C. A. Gefrorer, Phila., Pa. . 748 
H. W. Rappleye, Phila., Pa uit 697 
STEAM BLOWER FOR BURNING BREESE, 
H. E. Parson, New York City 
PURIFYING MATERIAL. 
Connelly & Co., New York City 
Friedrich Lux, London, England............. 
Edgewater Lime Works, Edgewater, N. J.. 
COKE CRUSHER. 
C. M. Keller, Columbus, Ind... misibwebasvseees 
ELECTRICAL APPARATUS. 
Wan. Mowry Witite, IW. FT. Clip... .cccccccscccces 
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Engagement Desired. 
AN OLD TIMER, 


As Superintendent of a Gas Works for a number of years, wants 
an engagement in a works of not less than 75,000,000 cu. ft. out- 
put per year. Does not claim to known anything about new 
modern innovations of illuminating gas making now in vogue, 
or fuel gas. “WwW. F. A.,” care this Journal. 


WANTED TO LEASE, 
Gas Works, 


In Town of Not Less than 8,000 Inhabitants. 





Address ‘“* M. H.,"’ 


754-4 Care this Journal. 


. 7411 


32 | facture and distribution of both coal and water gas, is open for 





Position Wanted 
AS SUPERINTENDENT OF GAS WORKS 


By a man of large experience in the manufacture and distribus 
tion of both Coal and Water Gas. Construction of new works or 
improvement of old plants a specialty. References Al. 

750-tf “3.8. 8." 


Bartlett Street Lamp Mfg. Co, 


MANUFACTURERS OF 


Globe Lamps, 


FOR 


Streets, Parks, Public 
Buildings, Railroad 
Stations, etc. 


LAMP POSTS 


A Specialty. 


Office and Salesroom, 


40 & 42 COLLEGE PLACE, - - N. Y. CITY. 


Gas Companies and others intending to erect Lamps 
and Posts will do well to communicate with us. 


Simpkin & Hillyer 


RICHMOND, VA. 


MANUFACTURERS OF 


bas WOrks Apparatus 


BENCH CASTINGS, CONDENSERS, 


Scrubbers, Purifiers, Dry Center Seals, 


Address 


eare this Journal. 


ENGAGEMENT DESIRED. 


A Superintendent, with several years experience in the manu- 





an engagement. Construction or improvements a specialty. 


References Al. Address 


743-tf “C. S..”’ care this Journal. 


FRIEDRICH LUX, 


Ludwigshafen am Rhein and London. 








Lu=x=x Mass 
GAS GOVERNORS, 
Gas Balance. 








GEROULD’S 


System Gas Bookkeeping, 


Approved and adopted by many of the prom- 
inent Gas Engineers of the Country. 


Sample Sheets and Price-List furnished free on application to 


L.P. GEROULD, - - Mendota Ill. 





FOR SALE. 


A Complete Water Cas Plant. 
60,000 Cu, Ft. Daily Capacity. 

Fully equipped ; all the latest improvements ; 

ator, Purifiers, and Holder. Can be removed to any part of the 

country, and set up at small cost. For further information ap- 

ply to BRADFORD GAS LT. & HEATING CO., Dunkirk, N. Y. 


PARTNER WANTED or PATENT FOR SALE. 
Keeling’s Argand Duplex 


GAS 
Cooking and Heating Stoves. 


Patented July 24, 1888. 


Warranted the Most Economical Burner 
in the World. Medal of Excellence 
from Am. Institute. 

Beware of other Regenerative Burners which are infringements 
of my Patent. Address 


JOHN KEELING, 34 Poplar St., Brooklyn. N. Y. 


includes Gener- 





FOUR-WAY VALVES, CAS VALVES, 
SULPHATE OF AMMONIA APPARATUS, 
TANKS, ENGINES, BOILERS, 
PUMPS, ETC., ETC. 

Plans, Specifications and Estimates furnished for new works, 


or alteration of old works Works, 
Newport News, Va. 


EDGEWATER LIME WORKS 


Chas. F. McKenna, Proprietor. 


SHELL LIME. 


Lime by the Cargo for Gas Purification. 
EDGEWATER, BERGEN CO., N. J. 


Write for Testimonials an 


Correspondence solicited. 





The ‘Miner Street Lamps, 
Jacob G. Miner, 


No. 823 Eagle Ave., New York, N. Y. 


Prices. 








A.&WS.CARR 


28 CENTREST. 


IRON PIPE VALVES| aoe RES) 


GATES FITTINGS.SvPe ies 


»>SUPPLIES. 





6 PER CENT. 


First Mortgage Bonds 


ON CAS WORKS 


SITUATED IN GROWING 


Principal and Interest Guaranteed. 


INTEREST SEMI-ANNUALLY. 


For sale by the undersigned, who will furnish all necessary in- 
formation regarding them. 


JOS. R. THOMAS, 42 Pine St., N. Y. City. 


WESTERN TOWNS. | 


PHILADELPHIA. NEW YORK. CHICACO. 


STEPHEN A. MORSE, President. EDWIN F. MORSE, Secretary. 
GODFREY REBMANN, Vice-Pres. CARLTON M. WILLIAMS, Treas. 


STANDARD GAS LAMP CO., 


Main Office, 411 Cherry St. Factory, 1101, 1108, 1105 Frankford Av. 
PEILADELYHIAaA, PA. 


It is to the interest of Gas Companies and Cities to double the efficiency of the 
light on streets by using Dyott’s Patent ‘‘CHAMPION” LAMPS. They save 30 
ea cent. over others in cost of repairs, are ornamental, and indestructible except 
»y violence. 

Our Patent System of Instantaneously Lighting Gas (without electricity), for 
Railroad Depots is unequaled. 

Dyott’s High Candle Power Burner is a very yo lamp where a concen- 
trated and brilliant light is wanted in Hotels, Stores, Depots, etc. 

Special Drawings furnished and Estimates cheerfully given, either from Arch- 
itects’, Engineers’, or our Draughtmen’s Plans. 

We manufacture every description of Plain and Ornamenta] Lamps, Posts, 


No. 29 Champion. Brackets, Clusters, etc. Correspondence solicited. 
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GASHOLDER PAINT. “DIGEST OF GAS LAW?’ 


THE COVERNMENT WATERPROOF PAINT. Petey Sei gi 


This is a valuable and important work, a copy 

Proof against Ammonia, and Absolutely Waterproof. Send tor Prices and Particulars. of which —_ be - the a ether tn of — Son 

i company in the country, whether large or s 3 

THE GOVERNMENT WATERPROOF PAINT CO., 122 Milk Street, Boston, Miss. 4s a book of reference it will be found invaluable. 
{t is the only work of the kind which has ever 

a been published in this country, and is most com- 
plete. Handsomely bound, Orders may be sent to 


A. M. CALLENDER & CO., 


42 Pine Street, N. ¥. 


GAS vs, ELECTRIC LIGHT. 


We would invite attention to the able and exhaustive 
irgument of General A. Hickenlooper, President of the 
incinnati Gas Light and Coke ompeey. contained in a 
iandsome pamphlet of 96 pages, entitled 
“ Eorson’s INCANDESCENT ELECTRIC LIGHTS FOR STREET 
ILLUMINATION. REPORT OF AN ARGUMENT DELIV- 
ERED BY A. HICKENLOOPER BEFOKE THE COMMITTEE 
oN Ligut, MUNICIPAL COUNCIL, ClcyY OF CINCINNATI, 
JULY 22, 1886." 




















This is a subject of special imterest to all Gas Light Com 
anies. 


Prices. 
25 copies...... 7.50 100 copies....... $22.50 
50 copies....... 12.50 250 copies....... 50.00 





A sample copy will be sent by mail on receipt of W cts. 
\. Mi, CALLENDER, & CO., 42 Pug &., N. Y. Crrr. 








WIM. HENRY WW HITE, 
No. 32 Pime Street, - - - New YorE City. 


ENGINEER AND CONTRACTOR FOR THE 


Erection and Extension of Gas, Water, and Electric Light Works. 


SOLE REPRESENTATIVE OF THE 


McILHENNY REGENERATOR FURNACE PATENTS 


And the Martin Water Gas Process. 
Edison Incandescent and American Arc Electric Light Plants Installed. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 
Plans and Estimates Furnished. 


WELSBACH SYSTEM 
Incandescent Gas Lighting. 


OFFICE, DREXEL BUILDING, PHILA., PA. 


At a Meeting of the Gas Trustees of the 
City of Findlay, held August 28th, it 
was ‘Resolved, That we recommend 
the general adoption of the Welsbach 
Light, owing to its excellence and 
economy in the use of gas.” 


Gasholder Tanks & Gas Works Masonry Complete. 


J. FP. WHITTIER, - - 499 Wythe Av., Brooklyn, N. Y. 
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LACLEDE FIRE BRIGK MANUFACTURING COMPANY, 


iH TT fT 4 UT. ST. LOUIS, MO. 








: | Exclusive Agents in the United States 


FOR THE 


AN ti Nysten ol 
> Tnelined Retorts 


IT 18 THE COMING BENCH 
FOR MAKING COAL GAS. 




































































aie It will Save from 50 to 
| = GO per ct. in Labor. 














BSTIMATES AND PLPUANS FURNISHED BY THF 


LACLEDE FIRE BRICK MFG. CO,, ST. LOUIS, MO. 


ROOTS’. NEW GAS EXHAUSTER. 














Fife = 


CONSTRUCTED ON ENTIRELY NEW PRINCIPLES. 


THE ONLY EXHAUSTER MADE WHERE 


The Parts Needing Attention are External and Easily Accessible, 


Sena for Descriptive Catalogue and Frice List. 


P. H. & F. M. ROOTS, Patentees and Manufacturers, CON NMERSVILLE, IND. 


8. 8S. TOWNSEND. Gen. Agt., 22 Cortlandt S8t., N. Y. COOKE & CoO., Selling Agts., 22 Cortlanat St., N. Y. 
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KIRKHAM, HULETT & CHANDLER, LIMITED. 


PATENT “STANDARD” WASHER-SCRUBBERS 


Erected and in course of construction at present date: 
































































































Capacity. Capacity. Capacity. Capacity. 

Cubic feet per day. Cubic feet per day, Cubic feet per day. Cubic Reet per day 
 catadctceas cecccs CES | Pic cues die cecessccccesl 3,000,000 | LONDON—Continued. Ober Schlesian...... ....... 1,500,u00 
OS ER eee eT) SS ene sebeee . 100,000) Shoreditch ........ .---. 2,500,000 | Otto & Co.’s Coke Worv%X .... 1,500, 000 
a re See | OM cntane ccccss encase 500,000 POND ke edas sccecs ons ekg Gene | EAPMIUMOR: cowie neces cececes 2,000,000 
Allegheny. U.S. A. ......1,000,000 | Denton..... ...... 2.22. .cs0ee 500,000 » AS mer 1,500,000 | Parramatta, N. S. W.... .-... 100,000 
Ashton-under-Lyne.... ......1,250,000 | Derby, U.S.A............. 350,000 Pimlico...... ...........2,000,000 | Prescott . cccwcece BOGD 
Pe xice ti ntesinswes Epeeeey | BIOMVGR, lkcccccvecees 500,000 i a ee .3,000,000 Providence es U .S. A. Gewese 750,000 

a §6(Sneseaenineeeee 1,500,000 = 77 -weaeaerconteg 1,000,100 | | (pbeeew awevaw aad ll Se Seats 750,000 
BNGN ocicig <2ce cavecnccess 200,000 | Dusselldorf.................. 750,000 | PINs scan veavndinannsnaees 300,000 
nnd: sbem canes andy 100,000 Tl a ommure Wied nsne oboe 500,000 ; Pei idle iaiusu'n eae k- alia te anem 300,000 
Animal Charcoal Co......... re 250,000! South Metropolitan Co:— Portsmouth sc ea aoioa anne ca 
Altoona, U.S. A.. ......---- 350,000 | Dunedin, N.Z............... 400,000} ee SR SaaS: 2,500,000 
Saree” SG,G00 | Dartimgeen ... 2.6.2. ccc cece 1,250,000 Greenwich............ ..% 3,000,000 Pittsburgh, of = Sa 1,500,000 
EES scce sens cevces -octes 1,000,000 | Detroit, U.S.A ............ 750,000 | Woolwich............... 400,000} Portland, ~~  eeeen 560,000 

as eee eee Vauxhall...... ce _ 3,000,000 | Pawtue ket, * eswece « eee 

“ ‘slediaticdh alah ouicies niece cesar ee SE | th Soe , SE 555 wek-sen <enneeince 250,000 

“ Seaneiiitin tated heer. » abana | NN onng cawe wees'sccece cus 300,000) Lea Bridge...............- 300,000 | Radcliffe ...... ........ cece. 750,000 

és SRS eee 300,000} West Ham............ ..-- Boy eee 250,000 

ss rer eee oe eae eee 1,000,000 

‘af EE nace S PIII iriccucaccossccasces WOME 8 cccccd vecococenccocecce 3,000,000 | Reigate...... ............... 200,000 
I iia nanmiee oe email 150,000 | Frankfort ................... .. a reeeSereaes 3,00 ,000| Richmond, U.S.A.... .... 250,000 
Baltimore, U. S.A. -1,000,000 | Farnworth .................. sf a oa .....-----3000,000| Roxbury, mY Weuneeane 500,000 

. . 1,000,000 | Fenton ...................... 400,000  duudtleweowses..Weewnaee 3,000, 000 | | Runcorn Soap Co, .... eoe-- 90,000 

es -cecee- 1,000,000 | Friedenshutte ..............- 500,000 “ doe ececeeeee -----2,000,000 | Rockhampton, N, S. _ eee 125,(00 
ICED caceicane case ME PMNOIR coc ckscccen<codcus couse 400,000 | Leominster............... 150,000 | Richmond .... ............... 1,500,000 
Bishops Stortford ............ 150,000 | Freiburg ................ 200,000 Leiden................ sh of Leer 2,000,000 
Blackpool...... See UU ene 250,000 iit I A Reichenbach.....-.-.-.- -... 200,000 
a Eee CS eee Liverpool Rapa rear aes : 9.600.000 | Salford ....00 ccccoe once ccce «1, 70000 
” pacicuee swan esos «sce opens | GOIMEIORG. «conc ccccccecccc uo. SOOO! “ cae te ED _.. .2,000,000 | as ee 
7S | alee cote Sait anime: — er Ca, 1,250,000 se ee ee _... 2,000,000 cea aees ee 
O.. Biase ccna tee «ame sene” Tas co ccecacs eS ie ne “ SF Bh act A 2,000,000 | Smethwick. . eile eis anata ? 
Banbury. . btnied vektsdinaniig 250,000 | Grafton, N.S.W............. 100,000 “ veeeeeceeees ceeeee -2,000,000 Sydney, XN. “y Reaeee: 1,000,000 i 
Birmingham. . heniné eee acca otal ey ell OE Cree 300,000 , eee -e-- 3,000,000 wind tas oeracaca . 
Birkenhead. .......... .......2,500,000| Georgetown, U.S.A...-.. 250,000 Lincoln ee: ween eens eee - 1,600,000 | . i j§§§ geusapiognamer 2,500,000 f 
0 Sa ..---1,500,000 | Gluckauf.... ... wocccsces. ‘SORCUO) ae _.---... 600,000 } ‘ .* © Gabeomese aes 50,000 f 
ROMINND cada ese cccs.ccs-<s GOORIN] Hogwood... 20... ccc cece. 600,000 ee U. Ss. A. 2 ee _.. 1,000,000 | en So 50,000 t 
IN nas .ccncsons-.. See | HOITWOUE. .... 202. 2.5. ss0c0e 125,000 | Louisville ** ___.. .....1,500,000 | Sunderland, ....... ..... - 1,500,000 f 
Boston, — | SRS re oan cary wacwannosu 70,000 | Long Eaton................. 500,000) St. Josephs, U.S A ..... 250,000 i 
Brisbane .......... cae Pas 0600 case scee wéwe ees Se ee cet dec kianaon'g wa ar acnicn ahaa 100,000 : 
> i ee ace SONG | REOIUOIIODS cccces cccusccncacs 250,000 gle ae een ne 450,000 | Sevenoaks ................... 300,000 
BSarton-on-Trent. ............ 1,500,000 | Halstead .................-.. 150,000 ee a ees 750,000 | St. Petersburg............... 2,000,000 
St cnadine occu <counn GNI 200,000 Oe ae a et | 250,000 ~ .. hens aenene 1,500,000 
GROMER 200 -ccesssccee-cee- 100,000) Havana, Cube............ 70,000] * ........................ 250,000 | St. Louis, U.S.A ........-. 2,000,000 
Becrlien Be istsenaseus .--- 20,000 Hastings. ----------- - 1,500,000 | Luckenwalde......... 330, 000 | eerie iars 2,000,000 
cncwveneee soaese 20,000 Huddersfield. .--- 2.2.2.2... 300,000 | Liegwitz............ 2.2... 300,000 | e «-+--+ +--- 1,000,000 
ities iim cciaibibe aiid . 400,000 Kccensesccnesass, Set. & A ......... 250,000 | Laclede... ...............- 1,000,000 
Butt slo, U.S.A., Mutual. 750,000 “ + enee----e+ ee. -1,500,000| Lawrence “ .......... 500,000) Silesian Coal Co..... ........ 600,000 
eee 200,000} Lynn ‘6 _......... 300,000| San Francisco, U.S.A -....2,000,000 
— a NIRS c0ne casa 500,000 Hampton Wick. ............ 500,000 | Lyons.............. _ eee. 1,500,060 Tee. .--. 2,000,000 
Borgem............-.......... 350,000| Heckmondwicke............. 500,000 | Maidstene................... 1,000,000 | Sheepbridge Coal Co,........ 40,000 
Boriim .................-... -1,250,000| Haverfordwest... .......--. 100,000 | Marseilles...... ..........-- 1,500,000 | Stettin ......-.--.. 2-2... 22. 200,000 
Bournemouth. - , - 1,000,000 | Halifax, N.S............... 50,000 eS 1 500,000 | S'ngapore........-. ......... 300,000 
Bridgeport, Sh sanascs ot aed ta ot ar 500,000 | Sutton............ s-.. 22... 500,000 
Branswick .......... So iec: Se cra oe 400,000 | Malines.............. ....... 250,000 | Tonbridge ................... 150,000 
Beck & Co., St. Louis... 100,000 | Heidelberg........ .......... 300,000 | Melbourne............ ...... 1,500,000 | Tipton................ 22... 400,000 
Barmen Rittershausen....... 600,000) Hartford, U.S.A ........1,000,000 PT a oO ae 1,500,000 | Tottenham.... .............. 1,000,000 
Bexhill ..... cnn es cnt, EE ckichccteccssscene MEE. “ .cocconacaus cocaas 1,500,000 | Toledo, U.S.A............. 750,000 
Brooklyn, U.S.A... 4 000,000 | Inverness..............---.-. 290,000 RE | 1,500,000 | Toronto.......... ......... 1,000,000 
a |” eeeiepepeggnnnyener 200,000 ELEN a. 1 500,000 | Uxbridge.................2.. 300 000 
- Nassau. Leet 100,000 | Manchester.................. 2,500,000 Valparaiso. coc cece cece cece 500,000 
Brunner, Mond & Co......... 400, 000 | Kingston-on-Hull . j--ceee 400,000} Middleton ............ 400,000 | West eta ES 1,000,000 
@heltenham...... ..........- 2,000,000 | Kidderminster...... ....... 750,000| Manley, N.S. W.......... 100,000) Willenhall... ...... 2.2... 250,000 
netic Gchbeibe o0en.wenencn 200,000 | Kidsgrove....... ...--...---- 100,000 | Minneapolis, U.S. A..... 750,000 | Weston-super-Mare.......... 500,000 
DOD coxa seoene cone cowees 1,500,000 | Konigberg ee ie eee 1,000,000 | Magdeburg __... <sscoexe See Waltham ees tee c cece ceweee 150,000 
DOPOMRAGON ...00 200 s000cce0s 200,000 | King’s Lynn................- 300,000 | Memphis, U.S. A ........ 750,000 | Wormwood Scrubs........... 300,000 
INR Eee 200,000 | Nottingham ................. 1,250,000 | Williamsburg, U.S.A.... 600,000 
Columbus, U.S.A........ 500,000 LONDON :— alsag 5 neuer 2,500,000 ” ---- 600,000 
Cincinnati, “ _....... 1,500,000 | EET SE 5 2,500,000 | Wellington ............ 2... 150,000 
bed Oe audi 1,500,000 | The Gaslight and Coke Co, : ee er EONS 2 7 = ee 300,000 
Chicago SS <combenan SOGR OE | HOGER. 600 ok ccce ccscicccece 1,250,000 | “ Wheeling, ma = 500,000 

+ OP. * ceaawons 1,000,000 adeas ateens scene cone , Sas 2,000,000 | Walker — 

ae © vee 1,000,000 ae aR ee viata 1,250,000 | Newport, U.S.A...... ... 430,000 | W eutgate. a eee 100,000 
Zhemnitz. ...................1,000,000 aula APA Sioa 1'250'000 Newmarket........ ......... 150,000 | Wilmington, U 7S es 500,000 
frewe....... ~o 2s ---~ 1,250,000 6» ” egsen teow seeasyasey 1,250,000 | Newark, U.S.A....... .... 680,000 | Windsor, N.S. W............ 100,000 
Colonial Gas Works Co...... 100,000 ge NE eae ae SUE 1,250,000 | Northfleet...... ......... _.. 200,000 | W olverton .. ee 
ss _' 300,000 WO  sawasedad oui 2,500,000! New York, U.S.A ........ 2,000,000 | Wellington, ip ekapberes 250,000 
Charlottenburg. ............. 600,000 TE a  #j(§ “GlEtchin te aiameemoits 600,000 | Whitchurch.... ............. 175,000 
MN 050 bb wired aiinene-cnie 750,000 | Silvertown -............-- ..1,000,000 | Newcastle, N.S. W. .---- 200,000 | Washington, 7 2 eee 2,000,000 
Tt wie aiibcanny canned 100,000 | Bromley. ................-... 2,000,000 | Numea, ON ae ak 100,000 | Wallasey . a 
Se  nconiausena ake 500,000 ON =. sunecdluuskihietanaieas hall 1,500,000| Namur............ .......... 250,000 | Weimar............ 2.2.22. 150,000 
Se O - Seusstivceadawen 1,500,000} Newark... ... 2.2... cccc o cence 350,000 | Wurzen. ess eeee ener. 200,/ 00 

Ee FS S + telekteie etedeaean 1,500,000 | Oldbury ...... 0.02. cocesccee 500,000 Worcester,U.S.. Ye 750,000 
DD icp adeaecatnesecanwanke 200,000 oi ae Sr 2,000,000 | ia 200, 000 | PEO soon coccecsess + 6c cece 500,000 
RN sities etn conan 1,500,000 Oe ial les sinnaweun 1,500,000 | | Oswestry biiwes dviasteaes tao 250,000 | Yeovil .......... ccccossecccce 250,000 


















SOLE ACENT FOR WESTERN HEMISPHERE, 


GEO. SHEPARD PAGE, 69 WALL STREET. NEW YORK. 
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THE UNITED 
CAS IMPROVEMENT CO. 


DREXEL BUILDING, PHILADELPHIA. 





OFFICERS - 











WILLIAM W. GIBBS, President. EDWARD C. LEE, See’y and Treas. 
GEORGE PHILLER, Vice-President. ALEX, C. HUMPHREYS, Gen’! Supt. 
SAM'L 'T. BODINE, Gen’l Manager. WALTON CLARK, Ass’t Gen’l Supt. 
RANDAL MORGAN, Gen'l Counsel. H. H. EDGERTON, Chem. and Eng’r, 
DIREICTORS: 
GEORGE PHILLER, HENRY ©, GIBSON, WILLIAM G. WARDEN, 


THOMAS DOLAN, WM. T. CARTER, SAML T. BODINE. 





BUILDERS, LESSEES AND PURCHASERS OF 


+*GCAS WORKS.« 





Orders solicited from Large Cities, Small Towns, Mills, Instiitu- 


lions, Jrom all who want more Light for Less Money. 
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NATIONAL GAS LIGHT AND FUEL COMPANY, 


No. 218 La Salle Street, Chicago. 


THE SPRINGER SYSTEM 
Fuel and Illuminating Water Cas Works. 


REFERENCES. 


People’s Gas Lt. & Coke Oo. .Chicago, Ill. | Minneapolis Gas Light and Shelbyville Gas Light Co. ..Shelbyville, Ind. 

Illinois Light, Heat & Power Minneapolis, Minn. (Great Falls Gas Light Co.. Great Falls, N. H. 
Chicago, Ill | Bellevue Water and Fuel § Bellevue,Campbell _ Belleville Gas Co Belleville, Ontario 

Elgin National Watch Co... Elgin, Il. County, Ky. Rochester Lt. and Fuel Co. . Rochester, Minn, 

C. R. I. & P. R. R. Shops. .Chicago, Il. | Bucyrus Gas Lt. & Fuel Co. Bucyrus, Ohio, Northwestern Gas Light and 

Decatur Gas Lt & Coke Co..Decatur, Ill. i Morris, Til. Coke Co Evanston, Il. 

Niles Gas Light Co Niles, Mich. | Los Angeles Gas Co Los Angeles, Cal, Lincoln Gas Light Co Lincoln, Neb. 

Newton Illuminating Co....Newton, Kansas. San Diego Gas Fuel & Elec- Davenport Gas Light Co ... Davenport, Iowa, 

Wellington Light & Heat Co.. Wellington, Kansas. ic Lt. San Diego, Cal. Municipal Gas Co Albany, N. Y. 

Chippewa Falls Gas Lt. Co..Chippewa Falls, Wis. | Si Sioux Falls, Dak. Alliance Gas Light Co...... Alliance, Ohio. 

Elkhart Gas L.t & Coke Co. . Elkhart, Ind. Dakota Gas and Fuel Co.. .Grand Forks, Dak. New Gas Light Co Janesville, Wis. 

Madison City Gas Light Co, Madison, Wis. St. Johns Mutual Gas Co...St. Johns, Mich. *Chicago Gas Light & Coke 

South Bend Gas Light Co. .South Bend, Ind. Stillwater Gas Light Co... .Stillwater, Minn. fie... 

Sheboygan National Gas Co.Sheboygan, Wis. St. Paul Gas Light Co St. Paul, Minn. *Joliet Gas Co 

Salina Gas Light Co Salina, Kansas, Emporia Electric and Gas *Superior Light & Fuel Co.Superior, Wis. 

The Rathbun Co . Deseronto, Prov. Ont. Co ee . Emporia, Kas, *Kewanee Gas Light Co...Kewanee, III. 

Jefferson City Gas Lt. Co . . Jefferson City, Mo. Van Wert Gas Light Co.. .. Van Wert, Ohio. *Standard Gas Light Co. ...New York City. 

Mankato Gas Light Co..... Mankato, Minn. Lansing Gas Light Co Lansing, Mich. nies 

Lima Gas Light Co.. _....Lima, Ohio. San Francisco Gas Lt. Co...San Francisco, Cal. * Building. 


CUARANTEED ESTIMATES of Cost of Gas Furnished on Application. 


GASHOLDER TANK CONSTRUCTION, ETC. 


Gas Companies and others about to erect Gasholders will find it i TN to consult 
W. C. Whyte, who for over 30 years has made a specialty of 














Tank Siseuntion anal Mason Work. 


Fifty Tanks now in operation show the sort of work done. Address 


W.C. WHYTE, - No. 15 Cortlandt Street, N. Y. City. 








rey nent yre ot 
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CONNELLY & GO,, 
SOLE MANUFACTURERS OF THEIR PATENTED SPECIALTIES. 
“TRON SPONGE.” Saves money, saves labor, and is the most efficient purifying agent ever offered as a 


substitute for lime. Now used in every State in the Union, and purifying daily over 
thirty-five million cubic feet. Should be used in every gas works. Its own saving will pay for it many times over. 





AUTOMATIC Has been on the market but three years, and in that time has been introduced more generally 

than any invention ever designed for use in gas works. Over two hundred of them now in 

GOVERNOR. use. Sensitive; reliable; perfectly automatic; reduces leakage; satisfies consumers, and 
gives great relief to the Manager. No gas works is complete without one of these machines. 

STEAM JET Designed particularly for small works Combines Exhaust Tube, Steam Governor 

Gas Compensator, and Bye-Pass Valves in the most compact form possible; occupies 

EXHAUSTER. but little space; uses very little steam; operated by ordinary workmen; saves formation 

of carbon in retorts; increases yield 10 to 15 per cent. Specially adapted for miaing air with oil gas, No works 

too small to use them profitably. 


Prices given on all our specialties delivered at any point in the United States. Correspondence solicited. 


CONNELLY & CO., No. 111 Broadway, New York City. 


WILBRAHAM GAS EXHAUSTER !48V'S ENGINEERING (0, 











61 Oliver St., Boston, Mass. 
i CONTRACTORS FOR ERECTING 
| Ke COMPLETE STEAM OUTFITS FOR ELECTRIC 
LIGHTING STATIONS. 


Steel Boilers set with Jarvis Pat. Boiler Setting 
To burn COKE SCREENINGS oor Fuel. 
ARMINGTON & SIMS CO. ENGINES, 


Belting direct to Dynamos, without using Shafting. 
SEND FOR CIRCULARS. 
REFERENCES.—Charlestown Gas & Electric Light Co., Charles- 
town, Mass.; Schenectady Gas & Electric Light Co., Schenectady 
N. Y.; Brookline Gas Co., Brookline, Mass. 


Practical Electric Lighting! 


By A. BROMLEY HOLMES, A.M.I.C.E. 





With 87 Illustrations. Third Edition. Price, $1.00, 


Electric Light Primer. 


By CHARLES L. LEVEY. 





= —= = : A simple and comprehensive Digest of all the most importan 
—— : - Ws Same = facts connected with the running of the Dynamo and Electric 
Lights, with Precautions for Safety, etc. 
WILBRAHAM BROS., Price, 50 cents. 


PHILADELPHIA, PA. A. M. CALLENDER & C0., 42 Pine St., N.Y. 








SELLING DEPARTMENT IN THE 
UNITED STATES. 


New Vork, {7 Cortlandt St. = Va 
Boston, Hathaway Building, estinghouse, 4 


Condensing or 
Co M POU N D Non-Condensing. 
16 SIZES, 5 to 500 H. P. 
Not yet equaled b7 any form of Engine for 


Pittsburgh, Westinghouse Build’g, Church, Kerr ~~) 
HIGH FUEL DUTY AND SIMPLICITY. 


Chicago, 156, 158 Lake St. 60, 
Philadelphia, — 608 Chestnut St. M. R. Muckle, Jr. & Co, 
St. Louis, 302, 304 Washington Av. . 
Kansas City, 312 Union Avenue, l Fairbanks 
Denver, 1330 Seventeenth St. ) ™ ; } 
Omaha, 1649 Capitol Avenue, F. C. Ayer. f 
Pine Bluffs, Ark. Geo. H. Dilley & Sons, 
Salt Lake City, 2595S. Main St. ) Utah & Montana 
Butte, Mont. 1, Granite St. 


ov 
San Francisco, 2{, 23 Fremont Street, Parke & Lacy Co, a J 
Portland, Or. 33, 35N, Front St. Parke & Lacy Mch. Co, , z j 
— 





13 Sizes in Stock. 
STANDARD 5 t 250 . P. 


3000 in use in all parts of the Civilized World. 


6 Sizes in Stock, 
JUNIOR 51050 H. P. 
An Automatic Engine cheaper than a Slide Valve. 
WELL Buitt. ECONOMICAL. REUABLE. 
Over 300 Sold the First Year. 





~All the above built strictly to Gauge with 
INTERCHANGEABLE PARTs. 
REPAIRS CARRIED IN STOCK. 


Charlotte, N. C.36 College St ; The D. A. Tompkins Co, 
SEND FOR ILLUSTRATED CATALOGUES. 


Atlanta, Ga. 45 §, Prior St. 
Dallas, Tex. Keating Imp. & Machine Co, 
Chattanooga, Tenn., G, B. James & Co, ¢ 


PITTSBURGH, PA.U.S.A. 


TheWestinghouseMachineCo 





WESTINGHOUSE 
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CHAPMAN VALVE MANUFACTURING 00, LUDLOW VALVE MFC. 


MANUFACTURERS OF 


Valves ald Gates for Gas, Ammonia, Water, Bie. 


Also, Cate Fire Hydrants With and Without Independent 
Nozzle Vaive. All Work Cuaranteed. 
WORKS & GEN’L OFFICE: TREASURER’S OFFICE: 


Indian Orchard, Mass. = 72 Kilby & 112 Milk Sts, Boston, Mass. 














 'Parson’s Steam Blower, 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE ,. ‘ : 
OR OTHER WASTE MATERIAL. 938 to 954 River Street and 67 to 83 Vail Av., 


PARSON’S TAR BURNER. ain 


FOR UTILIZING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent to any responsible party for trial. No sale 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 


H. E. PARSON. Supt., 33 & 35 Liberty St., N.Y. 


MILLS REVERSIBLE LIME TRAY, 


AND 


=. WOODWORK =e Cy McLean 


OFFICE AND WORKS, 


for Gas, Water, Steam, and Oil. 


Send for Circulars, 








48 in., outside and inside Screws. Indica- 


Check Valves, Foot Valves, Yard- 
Vaives.—Double and Single Gate, 4 in. to 


Hydraulic Main Dip Regulators, also 
wash and Fire Hydrants. 


Send for Circulars. 
tor, ete., 


























Man'facturer 





Of Every Description 





GAs 
VALVES. 


298 Momroe Street, N. ¥. 








NEEDED BY GAS WORKS. 














SEND FOR CIRCULAR AND PRICE LIST TO 


—— CEORCE A. MILLS 


_ a SPECIAL TRAYS FOR IRON SPONGE OR OXIDE OF IRON. 
No. 20 East Barre St., Baltimore, Md. | CHURCH'S TR A SPECIALTY. 


Reversiate-Stroncest-Most Duragie-Most Easy Repaired. 























JGAS ENCINE The Management of Small 
we woGhenea. Gas Works. 


\No Extra WATER RENT 


or INSURANCE. 


INSTANTLY STARTED. BY C. J. R. HUMPHREYS. 
DURABLE, RELIABLE. 


SAFE and ECONOMICAL. =—— 
Send for description and prices. rice, $1. 306-310 ELEVENTH AVENUE. NEW YORK. 


Van Duzen Gas Engine C0.., Orders to be sent to A. MI. CALLENDER & CO., WE ALSO MAKE THE CHEAPEST AND STRONGEST . 
JX. 49 €. 2nd St., CINCINNATI. 0. 42 PINE STREET, NEW YorK. REVERSIBLE BOLTED TRAYS IN THE MARKET, 
J. A. MacKinnon Machine Co., Agts., 22 Warren St., N.Y. 


THE CLERK GAS ENGINE Go,, 
Main Office, 1012, 1014, 1016, 1018 Filbert St., Philadelphia, Pa. 


WM. W. GOODWIN, Prest. . . i 8S. LEWIS JONES, Asst. Sec. A. J. DOTY, Supt. 








The utility and convenience of the Gas Engine being no longer an open question, it only remains now for 
intending purchasers to select the BEST. We claim for the CLERK GAS ENGINE that it is equal to any other 
manufactured as regards steadiness in running, simplicity, and ease of keeping in 1vpair, and that it gives the greatest 
amount of power for the least money (both in first cost and expense of running) of :ny engine made. In support of 
this claim we refer to the test of the Gas Engines made under the direction of the American Institute of New York, 
in December, 1885, and heretofore published in these columns. These engines are esp.vially adapted for continuous 
running under heavy londs, and we can refer to Engines which have run 22 hours a day (.r months at a time 


Made in Sizes of 5 10 15, 20. and 25 Horse Power. All Engines Guaranteed for One Year. 
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GAS ‘STOVES. GAS ME TERS. GAS STOVES. 


THE AMERICAN METER CO., 


MANUFACTURERS OF 


GAS METERS, 


station Mreters, 
METER PROVERS, PHOTOMETERS, 


) PRESSURE GAUGES OF ALL KINDS, 


Standa rd 3 Dia ssive ong Standard 2 Diaphragm Dry Meter. 


Apparatus for Testing the Quantity and Quality of Gases. 


GAS STOVES FOR HEATING AND COOKING 


Sole Agents in the United States for 


Verity’s Patent Gas Fires. 

















BACK OF GRATE. 





Circulars and Price Lists on Application. 


MANUFEFACTORIES, 


508 to 514 West Twenty-second St, N. Y. Arch and Twenty-second St, Phila. 
Nos. 244 & 246 North Wells Street, Chicago, Ill. 





AGENCIES, 


No. 177 Elm Street, Cincinnati, Ohio. No. 222 Sutter Street, San Francisco, Cal 
No. 810 North Second Street, St. Louis, Mo. 





CAS STOVE SHOW ROOMS, No 242 Sixth Avenue, New York City. 
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__ RETORTS AND FIRE FE BRICK. ee RETORTS AND FIRE BRICK. i RETORTS AND FIRE BRICK. 
J. H. GAUTIER & CO., LACLEDE FIRE BRICK MFG.cO, MANHATT AN 
CORNER OF MANUPACTURERS OF | FIRE BRICK & ENAMELLED CLAY 
GREENE AND ESSEX SsTRFETS,| Fire Brick, Gas Retorts, RETORT WORKS 
JERSEY CITY, N.J. | ap 


A EBER 
cian ox ST. LOUIS STANDARD SEWER PIPE. DAM W , 
Clay Gas Retorts, wn” aga Setntee Gee eUnt GAS Bieeere 


Dry Milled and Crude Fire Clays, etc. 
ot lapaangsti | AND RETORT SETTINGS 
Gas House Tiles, 901, 903, ana 905 pine street, | FIRE BRICKS, TILES, ETC., 


ST. LOUIS, MO. 


Fire Bricks. Etc. Etc. | Office and Works, 16th Street and Avenue ©., N. ¥. 
; ° ee — | — 





ESTABLISHED IN 1845. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, B. KREISCHER & SONS, 


J.H.GAUTIER. C.E.GREGORY. C.E. GAUTIER. 
ee OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 


BROOKLYN 


Clay Retort & Fire Brick Works Gas Fetorts, 


(EDWARD D. WHITE & CO.) 


Manutacers Hous suacner ties "= TILES, FIRE BRICK. 


VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS. 
Office, SS Van Dyke St., Brooklyn, N.¥. AND EVERYTHING IN THE FIRE CLAY LINE. 






















Works, — ee See Office, Rooms 19 & 20, Lewis Block, 
LOCKPORT STATION, PA. JAMES GARDNER, JR.., PITTSBURGH, PA, P. 0. Box 373. 


Successor to WiIiLTITAMmM eases, é& BON. 


Fire Glay Goods for Gas Works. 


CHAS, H. SPRAGUE & SON, No. 70 EILBY STREET, BOSTON, MASS., Agents for the New England States. 











2&4 Stone St., EMail. LENZ, New York City. 


Clay Gas Retorts (Euameled! Fire Brick, Blocks, aud. ‘les 


MUNICH REGENERATIVE AND HALF-REGENERATIVE BENCHES. 


Portiand Cement, Fire Cement, Retort Enamel, Retort Cement, etc., etc. Correspondence Respectfully Solicited. 






































GEO. C. HICKS. C HICAGO CHAS. A. REED, THOS. SMITH, Prest. AUGUST LAMBLA, Vice-Prest. & Supt. 
Prest. Sec. & Treas. 


Retort and Fire Brick Co., 7 somone BALTIMORE 
Fire Clay Goods of all Kinds, ining an g. UO., RETORT & FIRE BRICK C0, 


American Central Building, MANUFACTORY AT 





AND BEST QUALITY ONLY. City Office: B , 
roadway & Locust, St. Louis, Mo, 
Regenerative Furnaces & Water Gas Goods. LOCUST POINT, BALTIMORE, MD. 


PROPRIETORS OF THE 
45th St., Clark to La Salle, Chicago. 


OS DAKHILL GAS RETORT & FIRE BRICK W'KS Clay Retorts, Blocks & Tiles 
aly in ' 
Tee eee emcee" FIRE BRICK, FIRE CLAY, 


making up all bench-work joints. This Cement is mixed ready GAS COMPANIES. A = D Fi R 7 C cM 7 NT. 


or use. Economic and thorough in its work. Fully warranted 

















We have studied and perfected three important points. Our re- | 


o stick. For recommendations and price list address torts are made to stand changes of temperature, the strongest | Red and Buff Ornamental Tiles and Chim. 


heats of the furnace, and the abrasion of feeding and emptying.| mey Tops. Drain and Sewer Pipe (from 
C.L. GHROUVULD & CO., 2 to 20 inches), Baker Oven Tiles 
| We furnish and build Half-Depth or Full | 12x 12x2 and 10x10x2 
5 & 7 Skiliman St., Brooklyn, N. Y. REGENERATOR FURNACES 


of different kinds and most approved styles. | WALDO BROS., 88 WATER 8T., BOSTON, MASS. 
Western Agent, H. T. GEROULD, Mendota, Dl. | Gunepentencctiant Sole Agents the New England States, 
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HENRY MAURER & S0N,, aR. BRIDE, 


iH EXCELSIOR FIRE BRICK & CLAY S CONTRACTOR FOR THE COMPLETE 


nee oaene. Erection aud Eguipment of Gas Works 


Clay Gas Ketorts, SOLE PROPRIETOR OF THE 


BENCH SETTINGS, FE LOENNE PATENTS 


Fire Brick, Tiles, Etc. 
SR — FOR NORTH AMERICA. 


FLEMMING’S 


GeneratorGas Furnace REGENERATIVE FURNACES. 














(900 Retorts are now fired in America by the Kloenne-Bredel System.) 


SHLE-SHALING MOUTH PIBCES. 
(Over 800 Now in Use.) 


Standard Condensers. Washer-Scrubbers. 
TAR WASHERS FOR WATER GAS PLANTS. 


(In use in the works of the Chicago Gas Lt. Co.) 


GASHOLDERS. 


Bredel’s Automatic Gas Governor. 





| 
| 
| 
| 


Refers, by permission, to Mr. Eugene Vanderpool, Newark, N. J.; Mr 
E. G. Cowdery, Milwaukee, Wis.; and Mr. Theo. Forstall, Chicago, Ills, 
| For further infomation, address 


T....... | SSD. . ee 


J. H. GAUTIER & CO., - Jersey City, N. J. ‘No. 208 East Seventeenth Street, N. Y. City. 


Address as above, or D. 0. FLEMMING, Jersey City, N. J. 


THE BRENNER SELF-SEALING RETORT DOOR. 


Simple, Strong, and Durable. 
CLOSES ABSOLUTELY TIGHT & IS LOCKED BY ACAM LEVER. ALL NECESSARY ADJUSTMENT FOR WEAR PROVIDED. 


BUILT BY 


SMITH & wer MF6. CO,, 


No. 245 Broadway, <= = = New York Gity. 


WILLIAM B. LUNDIE, Raisastinbecinas ont of the 42d Street Station of the Consolidated Gas 
Company, of New York, writes, under date of Jan. 4, 188% 
‘*We have 320 Brenner Self-Sealing Lids in use at this Station, built by the Smith & Sayre 


Mfg. Co. They require very little attention, and are the best of the kind that I have seen, giving 
Brenner Self-Sealing Retort Door. entire satisfaction.” 









































1889 DIRECTORY 1889 


OF THE GAS LIGHT COMPANIES of the UNITED STATES & CANADA, 


Price, - - = = = = .§8.O0O. 


Orders may be sent to 


A. M. CALLENDER & CO., No. 42 Pine Street, N. Y. City. 
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GAS AND WATER PIPES. _ GAS AND WATER PIPES. 


ENGINEERS. 





SAM’L R. SHIPLEY, Pres, 


JAS. P. MICHELLON, Sec. 
HENRY‘B. CHEW, Tre 


WM. SEXTON, Supt. 









a a 


Cast [rol gas Wale rPips§ sup Vals. Tin avira Gasholders. &¢. 


Office, Rooms 61 and 63 Bullitt Building, 131 S. 4th St., Phila., Pa. 


WARREN FOUNDRY AND MACHINE 60.., 


Established 1856. 








Works at Phillipsburgh. N. J. 


New York Office, 160 Broadway. 


CAST IRON WATER AND GAS PIPE. 


FROM TWO TO FORTY-EIGHT INCHES 





DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc. 





DENNIS LONG & COMPANY, 


_ LOUISVILLE, KY., 


Manufacture Exclusively 


CAST IRON GAS & WATER PIPE & SPECIAL CASTINGS 


OF ALI SIZES. 








Kine’ S ‘Treatise on 1 Coal Cas. 


A stan ard text-book for the Engineers and Managers of Gas Works, and for all who are concerned 
or take an interest in the manufacture and distribution of Coal Gas, and in the utilization of the 


Secondary Products resulting thereform ; treating also of the Gas Engine, and of Gas Cooking and 
Heating Appliances, 


In 3 Vols. Price per Vol., $10. Sold either by Volume or in Sets. 


A M. CALLLENDER & CoO., 42 Pine St., N. Y. 





P. D. WANNER, Chairman. A. H. MELLERT, Mangr. of Wk 


R. B. KINSEY, Secretary. F. A. KNOPP, Treasurer. 


MELLERT FOUNDRY & MACHINE CO. Ltd. 
and READING FOUNDRY CO., Ltd., 


Reading, Fa. 





Specials—Flange Pipe, Valves and Hydrants 
Lamp Posts, Retorts, etc, 


General Foundry and Machine Work. 
JOHN FOX, Selling Agent. 160 Broadway, N.Y. 


THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 





Gas-House Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, ete. 


GENERAL FOUNDERS AND MACHINISTS, 
Ohio. 


M. J. DRUMMOND, 


Bmore ft 


SPECIAL CASTINGS AND LAMP POSTS. 
Office, Corbin Building, 192 Broadway, N. Y. 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 


Columbus, 











MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 


JOS. R. THOMAS, 


No. 42 Pine Street, N.Y. City. 
CONSULTING AND CONSTRUCTING 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 





Contracts taken for all Appliances 
required at a Cas Works, 
Either for New Works or Extensions to Old Plante. 


Wine. MOoon=Hy 


(Successor to WM. FARMER) 
No. 94 Liberty St., N Y. City. 


GAS ENGINEER AND CONTRACTOR FOR THE ERECTION 
OF GAS WORKS, OR APPARATUS OF ANY 
CAPACITY. 

Plans and Specifications Furnished. 


WM. GARDNER, 
Cas Engineer, 
Lewis Block, Room 20, Pittsburgh, Pa. 


Those who intend to make alterations in existing gas plants, or 
who contemplate the erection of new works, will find it to their 
interest to open correspondence with the ubove. 











Plans mad 





and estimates furnished. 
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BARTLETT, HAYWARD & CO. 


ach abn + nies Rad. 














triple Double, & Single-Lit PURIFIERS. 
GASHOLDERS. CONDENSERS. 
{ron Holder Tanks. Scrubbers, 
oe * BENCH CASTINGS, 
Cirders. Boi sTomGE TANKS. 
BEAMS. Hetiens. 


The Wilkinson 1 Water Gun Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


HAZ EST TON BOILERS. 
_Gas Works Designed amnn.d Constructed. 








Pascal Iron Works, «:"2:° Delaware Iron Works. 


MORRIS, TASKER & CO., 


INCORPORATED. 
OFFICE, 224 SOUTH THIRD STREET, - - PHILADELPHIA, PA. 


CONTRACTORS, BUILDERS, AND MANUFACTURERS OF 
Gas, water & Sugar Works 
Ts ESS eam aa Wey 


E Sat b 
awa A Xf 





Bench Castings. Iron Roofs. 


Condensers. arte Street Stops, 
Scrubbers. Valves, etc. 
Purifiers. Stand-Pipes. 


Hyd. Carriages. Water & Oil 


Iron Floors, Tanks, all Sizes. 


Single, Double, and Triple-Lift Cas Holders. 
SELF-SEALING RETORT LIDS. STAMPED STEEL RETORT LIDS. 


Locomotive Water Columns, Filters, etc. Boiler Tubes, Wrought Iron Pipe & Fittings 
Plans, Specifications and. Estimates for all kinds of Machinery furnished on application, 
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GAS WORKS / APPARA TUS AND CONSTRUCTION. GAS WORKS APPARA’ rus AND CONSTRUCTION. ' 

















MILLVILLE, N. J. 
i ~ CHESTNUT ST, 
cms-{e’™ RD, WOOD & GO., = ("aE 


CAMDEN, 
GAST-IRON PIPE 1% to 72 inches in Diameter. 


Water Machinery and Gas Apparatus. HEAVY CASTINGS. 
HOLDERS, PURIFIERS, FLOORS AND ROOFS, 





LAMP POSTS, CONDENSERS, FLANGED PIPE, 
BENCH WORK, FIRE HYDRANTS, 
METER CASES. 


o Estimates and Specifications for 
* NEW WORKS or EXTENSIONS ag 
or ALTERATIONS of OLD ONES. = 

















———| HENRY PRATT «& CO. 


_Seoneene, cong teaggay Office and Works 
a” PRATT & RYAN WATER GAS GENERATORS, | 61087; 
New Works or Arranged to Use Either Crude Oil or Naphtha. So. Halsted St. 


Aiteration of Candenses, erUbbers, Purifiers, and all Apparatus for Coal or Water Gas. CHICAGO, IL 


Old Works 
IRON ROOFS, BOILERS, TANKS, ETC. : 
Orders and Correspondence Solicited. 


_ KERR MURRAY MANUFACTURING CO, 


ENGINEERS AND CONTRACTORS FOR THE CONSTRUCTION OF 


GAS WORKS APPARATUS. 


Iron Roofs, Gutters, Retort House Floors, Bench Castings, Regenerator 
Furnace Castings, Rotary and Steam Jet Exhausters, Annular and 
Multitubular Condensers, Coil Pipe Condensers, Hot Tar 
Scrubbers, Tower & Rotary Washers, Purifiers, Center 
Seals, Patent Four-Way Valve Combination. 

Hydraulic Lifts for Purifier Covers, Ash and Southern Pine Reversible Trays, Meter 
Bye-Passes, Hub and Flange Stop Valves, Lamp Posts, Wrought Iron Oil and | 
Water Tanks, Coal Charging Wagons, Coke Dumping Barrows, Retort House 


Tools, Steam Engines and Boilers, Combination Pressure Gauges. 


Single-Lift and Telescopic Gasholders. 


STREET MAIN SPECIALS. 
Plans, Specifications and Estimates for New or Rebuilding of 0ld Works furnished on application. Address all communications to 


~ KERR MURRAY MANUFACTURING COMPANY, - FORT WAYNE, IND. 


A. DD. CRESSLIDR, Genera 1 Manager. 
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(SUCCESSORS TO HERRING & FLOYD) 


calien Iron eee 3, | 
W. 20th & 2lst. Sts., bet. 10th & llth Avs., 
NEW YORK CITY. 


Engineers and Contractors 3 


FOR THE 


C 0 N S i RU CG I id N OF Saas: = zn And all other articles connected with the man- 
GAS WORKS Fo Ss ae 2 ufacture and distribution of Gas. 
- —- . LL 


MANUFACTURERS OF H. RANSHAW, Prest. & Mangr WM. STACEY, Vice-Prest T. H. Brron, Asst. Mangr. R. J. TARVIN, Sec. & Treas. 


All Kinds of Castings and STACEY MEG. CoO. , 
General Ironwork MANUFACTURERS OF 


cas arcanarus. single and Telescopic Gasholders, 


Bench Castings, Regenerative and Half IRON ROOFS. BRIDGES. LAMP POSTS 
Regenerative Furnace Castings. ’ ’ , 


Condensers, Scrubbers, Purifiers, Water and Oil Tanks, Coal Elevator Cars, 


Street Drips and Connections, COKE CRUSHERS, BENCH CASTINGS, 


_GAS WORKS APP. ARATUS AND Seen __ GAS WORKS APPARATUS AND CONSTRUCTION. 


WARREN E. HILL and CHaAs. H. CORBETT, V-Prests. THOS. F. ROWLAND, JR., Sec. & Tr 


P. 0. Station G., BROOKLYN, N. Y. 


ENGINEERS AND MANUFACTURERS OF 


Cas Holders 


CONDENSERS, SCRUBBERS, VALVES, 


PURIFIERS, SELF-SEALING RETORT LIDS 
Hydraulic Mains, 





THOS. F. ROWLAND, Prest. 





! 


Valves, 
Hydraulic Hoisting Purifier Carriage, And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Works 
Self-Sealing Retort Lids, Improved Rolling Mill Machinery and Heavy Castings a Specialty. 
Valve Stand and Indicator, Founary: Wrought Iron Worl " 
Seller’s Cement. 33, 35, 37 & 39 Mill Street. 16, 18, 20, 22, 24 & 26 Ramsey Street: 


Plans, Specifications, and Estimates furnished for Construction 


of New or Alteration of Old Works. Cincinnati, Ohio. 


Bouton Foundry Co, [=F < FOWLER, ii 








Taurel Iron WorkEs. 


Address, No. 39 Laurel Street, Philadelphia, Pa. 
CHICAGO, ILL. BUILDERS OF 


Gas Works Apparatus, G ASEZLOLDERS, 


FOUNDERS AND MACHINISTS, 


im. meh: ‘Telescopic. 
PURIFIERS, CONDENSERS, Single and Telescop 
EXolders Built 1884 to 1888, Inclusive: 
Bench YW ork Newport, R. I. Long Island City,N.Y Port © heste N. Y. Malden, Mass. West Chester, Pa. (2d 
Portland, Oregon. Macon, Ga. New R« oie. N.Y Paducah, Ky. Lancaster, Pa. (3d) 
Allegheny, Pa. (2:1.) York, Pa Salem, x. 4 3d Norwich, Coun. Tac ny, Pa. (two) 
SPECIALS LAM p POSTS Atlanta, Ga. (2d.) Chester, Pa Omaha. Neb. (2d Seattle, W. T. Mount Vernon, N. Y. 
5 5 N.Y.City (Central Gas Co)Hazleton, Pa. (2d.) Lynn, Mass. (2d San Diego, Cal. Binghamton, N. Y. 
Lynchburg, Va. (2d.) Stateo Island. N Y. Little Rock, Ark. Northern Gas Lt. Co., of Convord, N. H. 
oe} Cc RFR UU B B B= R Se 5 Saylesville, R. I. Saugerties, N. ¥ Irvington, N. Y New York. N. Y. Dover, Del. (2d) 
Rondout, N. Y. Clinton, Mass. (Lan. Mills)S —_ ve st mn, Mass Westerly, R. I. @ Calais, Me. 
Atlantic City, N. J. Chattanooga, Tenn Ry Y. @ Willimantic, Conn New London, Conn. (2d) 
Iron Roofs and Floors. Augusta, Ga Galveston, Texas. (3d.) we siete k, Ont. Montclair, N. J. West Chester, N. Y. 
Waltham, Mass. (2) Omaha, Neb. Male ide on, Mass. Attleboro, Mass. Bay Shore, L. I. 
Plans and Estimates furnished for new works or extensions of Mahanoy City, Pa. Fort Plain, N. Y Staten Island, N. Y. (2d) Santa Cruz, Cal. Washington, D. C. 
old works. New Castle, Pa. Brunswick, Ga Woodstock, Ont. Erie, Pa. .2d) 








SMITH & SAYRE MFG. COMPANY, 
G. PORTER, Prest. 245 Broadway, N. y, CHAS. W. ISBELL, Sec’y. 


Machinery & Apparatus tor Gas Works 


Soeeenee, Plans, and Estimates Furnished for the Improvement, Exten- 
sion, or Alteration ot Gas Works, or for the 
Construction of New Works. 


Mackenzie’s Patent Rotary and Steam Jet Gas Exhausters, Governors, Compensators, 
Condensers, Washers, Scrubbers. Isbell’s Patent Automatic Street Pressure Governor, 
Gas and Water Valves, Hydraulic Main Dip Regulator, Bench Oastings, etc. Purifying 
Boxes and “Standard” ferubhers Tsbell’s Patent Self-Sealing Retort Doors, 
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GAS COALS. CANNEL COALS. GAS ENRICHERS. 


JAMESD. PERKINS J eee TITS fh CSO., F, SEAVERNS. 
228 & 229 Produce H=xchange, New Yor eE. 


Cable Address, ‘‘ PERKINS, NEW YORK.”’ Post Office Box 3695, New York. 
CENERAL SALES ACENTS FOR 


The Youghiogheny River Coal Company’s 


OCEAN MINE YOUGHIOGHENY GAS COAL. 


aw. WW. Ee SCOTT, Prest. M. HH. TAYLOR, Vice-FPrest. 





This Colliery is located at SCOTT HAVEN, PA., in the center of the Youghiogheny Gas Coal District, and produces 
the ONLY RELIABLE YOUGHIOGHENY COAL for gas purposes, (See Map on p. 87 of this Journat, Feb. 16, ’85.) 


FProiInTs OF SHIPMENT, 


Locust Point, BALTIMORE. Pier No. 62, PHILADELPHIA. 








Also, SOLE ACENTS for the 


BRECKENRIDGE CANNEL, 


OF BREN TOCHY. 
Within the past two years we have delivered this Cannel to over ONE HUNDRED COMPANIES IN THIRTY- 
THREE DIFFERENT STATES, and it is now in use in some of the large Gas Works 
On the Continent and in South America, 


where it successfully competes with the Australian Shale. It is the ONLY AMERICAN GAS CANNEL of sufficiently 
high grade to warrant EXPORTATION TO EUROPE AND SOUTH AMERICA, and it is the only economical substi. 
tute for OIL OR NAPHTHA. ONE GROSS TON will produce 


or toeoe nee Candle Gass | val to) 00,000 Candle Feet of Gas, and 26 Bushels 
. « J’ | of merchantable Coke weighing 900 Pounds 


or 15,000 °* ‘ 50 

This is the ONLY GAS CANNEL that will produce a REALLY MERCHANTABLE COKE. It can be delivered 
in parcels of one carload or more to any point in the United States or Canada. Cargo shipments of any size 
required can be made from NEW YORK, PHILADELPHIA, BALTIMORE, or NEWPORT NEWS. Samples will 
be sent and particulars of price, etc., forwarded upon application to above address. 


JAMES & | WILLIAM WOOD, ‘The Standard Oil Company, 


| REFINERS OF | 





Gas and Gannel Goal Contractors, NAPTHA AND GASOLINES, 


N>. 40 St. Enoch §q., Glasgow. No. 2 Talbot Court, London. ‘ _, Mo rnee 
Proprietors of the BATHVILLE COLLIERIES (which produce the ee a —— for 


celebrated BOGHEAD CANNEL), Shields, Shieldmuir, Drumpeller, and 


ges 3 : FOR ENRICHIN ® 
other Collieries. This Firm offer Cc COAL CAS 


Correspondence solicited. 


ST AND ABD C$ ANNELS, No. 43 Euclid Si Cleveland, — 


Unequaied as Gas Enrichers. To Gas Companies. 
Also, WEST FAIRMONT CAS COAL, of W. Va. (ia TLSE SERNEES 0 mr ay anoun 


» 5 is 5 ‘ ° ° Also, SERVICE CLEANE DRIP c 
Analyses, prices, and all furtber information furnished on application to amr pam “ae 


Agency for U.S, Room 93, Nos, 2& 4Stone St, N.Y. City, ** Ca i seen rune 








948 N Sth Street, Phila., Pas 
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COKE CRUSHERS. GAS COALS. GAS COALS. 
Newbureh Orrel Coal and Goke Cu THE 
STEAM, SMITHING, AND GAS COALS, PENN GAS COAL GO, 


Home Office, 33 §. Gay Street, Baltimore, Ma. 


CHAS. MACKALL, Cen. Mangr. 
CHAS. W. HAYS, Agent, No. 1 Broadway, N. 
Shipping Wharves, Locust Point, Baltimore. 








The Despard Gas Coal 00., 


MINERS AND SHIPPERS OF 


DESPARD GAS COAL, 


AND MANUFACTURERS OF 


COKE. 


MINES, Clarksburg, Harrison Co., W. Va. 
WHARVES, Locust Point, Baltimore, Md. 
OFFICE, 225 E. German S8t., 
ROUSSEL & HICKS, . BANGS & HORTON, 


71 Broadway, N. Y. ) 60 Congress 8t., Boston. 


6 “ec 


\ AGENTS. 








Keller's bdastal Coke Crasher 


SIMPLE, STRONG, AND DURABLE. 
0.M. Eeller, Sec. & Supt. Gas Lt.& Coke Co. Columbus, Ind 
Correspondence Solicited. 


King’s Treatise on Goal Gas. 


The most complete work on Coal Gas ever published 








Three Vols. Bound, $30. 





Books. 


DISTILLATION OF COAL TAR AND 
AMMONIACAL LIQUOR. 


By Grorce Lunez. Price $12.50. 


A TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND CANNELS. 

By Davip A. Granam. 8vo., Cloth. Price $3. 








Orders for these books may be sent to this office. 
A, M. CALLENDER & CU., 
42 Pore 8t., N. ¥ Orry. 


,.|Coal, Carefully Screened & Prepared for Gas Purposes 





Their Property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on th 
Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 


209 SOUTH THIRD STREET, PHILA., PA. 


FPoints of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River. Pier No. 1 (Lower Side), South Amboy, sh J. 


| Chesapeake & Ohio Railway Coal Agency, 


FOR THE SALE OF THE 


Superior Kanawha Gas Coals, Cannelton Cannel, 


Also, SPLINT AND STEAM COALS. 
From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 


C. B. ORCUTT, General Agent, - - No. 1 Broadway (Room 217) New York City, 


FRANCIS H. JACKSON, Prest. EDMUND H. MCCULLOUGH, V.-Prest. 











Cuas. F. GODSHALL, Treas. H. C. ADAMS, Sec. 


THE WESTMORELAND GOAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Penn. 


PwroiInTs OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 


Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


The American Gas Engineer 
and Superintendent's Handbook. 


By WILLIAM MOONE Y. 


Consisting of Rules, Reference Tables, and Original Matter 
Pertaining to the Manufacture, Manipulation, and 
Distribution of sea: Gas. 


350 Pages, Full Gilt ‘Morreco. 











Price, by Mail, $3.00. 








A. M. CALLENDER & CO., 42 Pine St., N.Y, 
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GAS METERS. 








GAS METERS. 





The U. s. Centennial Counusinaions 


HAVE DECREED AN AWARD TO 


HARRIS, GRIFFIN & CO., 











Twelfth and Brown Streets Philadelphia Pa. No. 52 Dey Street, N.Y. City, and No. 75 North Clinton Street, Chicago, Ill 


FOR THE FOLLOWING REASONS : 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFACTURE OF GAS, to those for the use of 
the ORDINARY CONSUMER. The Instruments are WELL MADE, RELIABLE as to INDICATION, and embody a number of sundry improvements which, 
with the general character of the Exhibit, entitle the whole to commendation. 


Attest—J. L. CAMPBELL, 
Secretary, pro-tem. 


Signed—A. T. GOSHORN, 
Director General 


J. BR. HAWLEY, 
President 











Dry Gas Meters. 


With 40 years’ ex; rience and the 
best facilities for manufac turing, 
is enabled to furn'sh reliable work 


and answer (rders promptly. 


NATHANIEHIL. TUFTS, 


No. 153 Franklin Street, Boston, Mass., 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, 


Pressure and Vacuum Gauges. 


METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


Patent Cluster Lanterns for Street DTllumination. 








250 & 252 
Pearl Street, 


JOHN HILLEN’S BROOKLYN GAS METER WORKS. 


MANUFACTURER OF 


‘BROOKLYN, 
N.Y. 


IMPROVED GAS METERS 


REPAIRING OF METERS (of all makers) a specialty. 


charge. 


All defective working parts are replaced without extra 
A guarantee is given with all work sent from this shop. 


‘Write for Price List. 








SCIENTIFIC BOOBS. 





We are prepared to furnish to Gas Managers, and others interested in the topics treated of, the following 


books, at prices named : 


KING’S TREATISE ON THE MANUFACTURE OF COAL 
GAS. Three vols.; $10 per vol. 


GAS MANUFACTURE, by WILLIAM RICHARDS. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 

TECHNICAL GAS ANALYSIS. $2.80. 

GAS CONSUMER’S GUIDE. $1. 

A GUIDE TO GAS LIGHTING. 40 cents. 


GAS MEASUREMENT AND GAS METER TESTING, by F. W. 
HARTLEY. $1.60 


GAS CONSUMER'S HANDBOOK, by WILLIAM RICHARDS, C.E.; 
18mo., Sewed. 20 cents. 


A PRACTICAL TREATISE ON GAS AND VENTILATION 
with Special Relation to Illuminating, Heating, and Cooking 
Gas, by E. E. PERKINS. $1.25. 


PRACTICAL TREATISE ON HEAT, by THomaS Box. 
ond edition. $65. 


Sec- 


The above will be forwarded by 


above prices. 
receipt of order. 


A. M. 


GAS WORKS—THEIR ARRANGEMENT, 
PLANT, AND MACHINERY. $8 


COAL; ITS HISTORY AND USE, by PRor. THORPE. $3.50. 

THE GAS WORKS OF LONDON, by COLBURN. 60 cents. 

THE GAS FITTER’S GUIDE, Showing the Principles and Prac- 
tice of Lighting with Coal Gas, by JOHN ELDREDGE. 40 
cents. 

SS AND MANUFACTURING COAL GAS, HUGHES. 
2.20. 


CONSTRUCTION, 


THE MANAGEMENT OF SMALL GAS WORKS, by C. 
BUMPHREYS. $1. 

MANUAL FOR GAS ENGINEERING STUDENTS, by D. LEE, 
40 cents. 

HOW TO MANAGE GAS, by F. WILHINS. 
THE DOMESTIC USES OF COAL GAS, 
LIGHTING, by W. Suge. $1.40. 

DIGEST OF GAS LAW. $5 


x 


J. R. 


Paper. 20 cents. 
AS APPLIED TO 


express, upon receipt of price. 


DISTLLATION OF COAL TAR AND AMMONIACAL LIQUOR, 
by GEO. LUNGE. New Edition. $12.50. 


A TREATISE ON THE COMPARATIVE COMMERCIAL VAL- 
UES OF GAS COALS AND CANNELS, by D. A. GRAHAM 
8vo., Cloth. $3. 

GAS COMPANIES DIRECTORY. $3. 

GAS VERSUS ELECTRIC LIGHT. 50 cents. 

THE AMERICAN GAS ENGINEER AND SUPERINTEND- 

ENT’S HANDBOOK, by WM. MOONEY. $3. 

GAS ENGINE INDICATOR DIAGRAM, 
Paper. 20 cents. 

ILLUMINATING AND HEATING GAS, by W. BURNS. $1.50. 

TESTING PIPES AND PIPE JOINTS, by M. M. PATERSON. 
8) cents. 

DESIGNING WROUGHT AND CAST IRON WORK, by H 
ADAMS. Paper. whree parts, 60 cents each. 

NOTES IN MECHANICAL ENGINEERING, by H. ADAMs. $). 

STRAINS IN IRONWORK, by H. ADAMs. With plates. $1.75. 


by W. E. AYRTON. 


If sent by mail, postage must be added to 
We take especial pains in securing and forwarding any other Works that may be desired, upon 
All remittances should be made by check, draft, or post office money order. 


CALLENDER & CO., 42 Pine Street, New York. 
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GAS METERS. GAS METERS. | GAS METERS. 
GEO. J. MCGOURKEY, Prest. WM. H. McFADDEN, Vice-Prest. (Phila.) WM. N. MILSTED, Gen. Supt. and Treas. (New York). WM. H. DOWN, Sec 
WET AND DRY GAS METERS. — PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES !X PERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. _MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 


Manufactorics: GAS STOVES. Asencies: 


| 
Safer el ‘ 7 ” y r ‘- , 177 Elm Street, Cincinnati. 
512 West 22d St., N. Y. SUGG’S “STANDARD” ARGAND BURNERS, 244 & 246 N. Wells Street, Chicago. 


SUGG’S ILLUMINATING POWER METER, | cenep endian Gieaaieins tee. Manan 
Arch & 22d Sts., Phila. | Wet Meters, with Lizar’s “‘Invariable Measuring’? Drum. 222 Sutter Street, San Francisco. 





HELME & MeciLHENN y, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa.., 
WET AND DRY GAS METERS, STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 


Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works. 
FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers. 








Yeadon aca 








WM WALLACE GOODWIN, Prest. and Treas. WM. H. MERRICK. Vice-Prest. 8. L. JONES, Sec. 8. V. MERRICK, Supt. 


THE GOODWIN GAS STOVE AND METER CO,, 


Successors to WW. WH. Goonvndow in c& CoO. 


1012, 1014 and 1016 Filbert St., Phila., Pa. 142 Chambers St., New York City. 16 Dearborn, St., Chicago, Ills. 
WALDO BROTHERS, Agents, 88 Water Streets, Boston, Mass. 


MANUFACTURERS OF 


DRY AND WET GAS METERS, 


S:ution Meters (square, cylinancal, or in staves), Glazed Meters, King’s and Sugg’s Experimental Meters, Lamp Post Meters, etc., etc. Meter 
Provers (sizes 2, 5, and 10 feet), Pressure Gauges of all kinds, Pressure Registers, Pressure and Vacuum Registers, Pressure Indicators 
(sizes 4, 6, and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Center Seals, Dry and Wet Governors, Exhauster 
Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus esmplete. Also, Testing 
and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas. 


Manufacturers of the “SUN DIAL” GAS STOVES, for Cooking and Heating. 


Coodwin’s Improved Lowe's Jet Photometer. Agents for Bray’s Patent Cas Burners and Lanterns. 
Special attention to Repairs of Meters and all Apparatus connected with the business. All work guaranteed first-class in overy particular. Orders filled promptly. 
G. B. EDWARDS, Manager, New York. S. S. STRATTON, Manager, Chicago. 





D. MCDONALD & CO., 
GAS METER MANUFAGTURERS. 


(Established 1854.) 
51 Lancaster St., Albany, N.Y. 34 & 36 West Monroe 8t., Chicago, Il. 
STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS, PRESSURE GAUGES, ETC 
Also STAR GAS STOVES, RANGES, and HEATING STOVES. 


We use only the very best materials, and employ the most skilled labor, and by our long experience (32 years) and personal supervision of every detail, we 
feel justified in assuring the public that our goods will give perfect satisfaction. Every Meter emanating from car establishment will bear the State Inspector’s 
Waper. and will be fully warranted by us. Our Auaual and Calendar will be sent to Gas Companies upon application. 
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ONE-THIRD HORSE POWER OTTO" GAS ENGINE. 








ae 





Fitted with Will Regulate its 
TUBE IGNITER, GAS CONSUMPTION 
and of in 
THE MOST SIMPLE PROPORTION TO THE 
CONSTRUCTION. WORK DONE. 





i 
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Hi | \ 
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Capable of Driving a No. 18 Enterprise or Star Coffee Mill, One Job Printing Press, Three to 
Four Fans, Dentists’ Machinery, Amateur Tocls, Household Pumps, Etc. 


Many Valuable and Recent Improvements on all other Sizes, 


AMONG WHICH ARE 


INTERCHANGEABLE DUPLICATES OF SLIDES, PLATES, and COVERS, 
Sent with each Engine Free of Charge. Also, 


Power in Most Sizes has been Increased, while Floor Space has been Reduced. 


SINCLE CYLINDERS AND TWIN ENCINES; HORIZONTALS AND VERTICALS, COMBINED WITH 
WATER PUMPS, SEWACE PUMPS, AIR COMPRESSORS, DYNAMOS, ETC. 


Will Outdo in Economy and Every Other Respect the Rented or Electrical Power. 
SIZES, 1-3d to 100 HORSE POWER. 


“Otto Gas Engine Works,” 


SCHLEICHER, SCHUM™M & CO., 
151 Monroe St. (Kent Building), Chicago. 33d and Walnut Sts., Phila. 


NEW YORK AGENCY, 18 VESEY STREEYD. 








